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FEDGE-A General-Purpose Computer Program

for Finite Element Data Generation

Program Manual

I. Infroduction

The program language of the General-Purpose Finite
Element Data Generation (FEDGE) computer program
is FORTRAN 1II, with three additional subroutines in
FAP program language. The program has been devel-
oped for the IBM 7094/7044 direct-coupled system with
36-bit, 32K fixed-word memory. In addition to the stan-
dard system, chain, and input/output (I/O) FORTRAN
units, the program uses units No. 8, 4, 8, 9, and 10 as
additional storage during the execution of the program.

In the present volume, detailed information concern-
ing the structure of the program, the flow charts, the
functions of the program, and the listings are presented.
Although this information is completely descriptive for
documentation purposes, a brief summary of the compo-
sition of the arrays, dimensions, and equivalence state-
ments and tapes used is presented in Section II. The
function of each link is summarized with additiopal
information on the contents of the tape units in Table 1,
and the meanings of prominent symbols used in the pro-
gram are defined in Table 2.
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Table 1. Summary of the funciion of each link

Integration is performed along the lines and natural
coordinate systems along the line faces and on the
surface faces, or two-dimensional subdomains are
generated. The list of coordinates for the natural
coordinate systems on the surface faces of iwo-

The natural coordinate systems of surface units are read
from tape 10. Natural coordinate systems for volume
subdomains are generated. The coordinates of the
final mesh are generated, printed, and punched out.
Pertinent connectivity information is stored in tape 4

Link .
Function
number
1
dimensional subdomains is stored in tape']0
2
3

The connectivity information in tape 4 is duplicated in
tape 3. The labels of nodes in each subdomain are
determined. The boundary conditions (if any) are
transferred to the proper nodal points, and stored in
tape 8. The element properties, with associated nodal
points, are determined, and stored in tape 9. The
boundary condition information and element prop-
erties are printed and punghed out. If NE < — 3,
the labels of each element are printed out for plotting
purposes. Tape 9 is used for this purpose




The sections that follow present—for each link—one
table containing the list of programs and their functions
with their decimal word length, a figure for the sum-
marized flow chart of the link, and the complete listing
of the FORTRAN and FAP programs.

Although Vol. I can be used independently of Vol. II,
Vol. 1 is an indispensable part of the documentation;
therefore, references to Vol. I are cited herein.

II. General Information on Storage Organization

Basically, the programs use one array, A;, which is
common to the three links and contains all of the infor-
mation needed for execution of the program. The dimen-
sions of array A; are 16684 in link 1, 22140 in link 2, and
23850 in link 3. The maximum number of storage loca-
tions in each link is carefully balanced with the program

lengths for the 32K machine; there are practically no
additional storage locations.

In all three links, A; (i = 1-29) is equivalent to the
constants, which in general do not change their value
throughout a considerable portion of the program;
A; (i = 30-1000) is preserved for computed temporary
constants in various links. The arrays that are read from
the input data cards and contain special coordinates,
intrinsic properties associated with the elements, and
boundary conditions are stored in Ai (i = 1001-4600
and i = 6601-7201). Location A; (i = 4601-6600) con-
tains temporary specific information for each link. Arrays
NX,;, NY;, NZ,, defining the number of mesh divisions
in the I, J, K directions of the natural coordinate system,
are stored in A; (i = 7701-7850) in links 1 and 3, but
are stored in A; (i = 301-450) in link 2.

Table 2. Meanings of symbols

Location in Symbol Link Description Location in Symbol Link Description
array A; number array A; number
1 NE 1-3 Input type defined in 11 YMl 1-3 Minimum x: coordinate
Table 2 of Vol. | in the overall coor-
2 NvOL 1-3 | Number of volume sub- dinate system
domains 12 mi 1-3 Minimum x; coordinate
3 NSUR 1-3 Number of surface units in the overall coor-
dinate system
4 NLIN 1-3 Number of line units
. . R 13 XMX 1-3 Maximum x; coordinate
5 LNG 1 Indicator for -mfegrcmon in the overall coor-
or generation of dinate system
natural coordinates
along the line faces 14 YMX 1-3 Maximum x; coordinate
X in the overall coor-
] ISDE 1 Number of line faces dinate system
7 NC 1-3 Indicator and counter for 15 ZMX 1-3 Maximum x coordinate
various specific .
in the overail coor-
purposes dinate system
| - | of th bd i
8 ° =3 Label of the Sl_, . ?mum 16 IBOT 1 Constant for the
where specific infor- X
—_ . maximum number of
mation is prescribed;
. . types of boundary
in this program, conditi
10 = 1 af the be- fiions
ginning 17 SCX 1 Scale factor of x
9 CF 1-3 Refinement constant for direction
final mesh; i.e., the 18 SCY 1 Scale factor of x»
ratio of two consecu- direction
five dlvmo‘ns that is 19 SCZ 1 Scale factor of x3
measured in terms of R
N direction
natural-coordinate-
system unit interval 20 DER 1-3 Incremental arc length
{ li
10 XMI 1-3 Minimum x; coordinate along fines
in the overall coor- 21 ER 1-3 Error tolerance for
dinate system _distances
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Table 2 (contd)

Location in Symbol Link Description Location in Symbol Link Description
array A; number array A; number
22 TER 1-3 Error tolerance for 2001-2400 ML 1-3 Labels of the line faces
quadratics of the surface faces or
23 NN 1-3 Number of divisions surface subdomains
along one direction for 2401-2600 IDM 1-3 Sequential labels of the
natural coordinate line units
systems; for this
program, NN = 16 26012800 IELMA 1-3 Element and material
numbers of the lines
24 XNN 1-3 Floating point equivalent
to NN 2801--3000 IPRTE 1-3 Pressure- and temperature-
. change numbers for
25 NNP 1-3 Number of nodal points the Tines
along one direction
for natural 3001-3201 IGYGZ 1-3 Temperature-gradient
coordinate systems; number of the lines
for thi .
or fhis program 3201-3400 IARMX 1-3 Area and torsional
NNP = 17 o
moment-of-inertia
26 —_— —_ Not used types for lines
27 DT 1 Factor of refinement at 34013600 IMYMZ 1-3 Moment-of-interia
the intersection of lines numbers for lines
1001-1050 X0 1=3 | Thex: coordinate of the 3601-3800 IMFBO 1-3 | Boundary condition
special point in the ith numbers for lines
subdomain
3801-4000 IDTNR 1-3 Number of coefficients of
10511100 Yo! 1-3 | The x: coordinate of the ymber of costiiclents o
. L. e equations for lines and
special point in the ith . P
bd . the intersection indi-
subdomain cator {see Table 6,
1101-1150 ZO; 1-3 The x; coordinate of the Vol. I}
special point in the ith®
P p. 4001-4600 IFL 1-3 Label of faces for faces
subdomain
1151-1200 NMATE 1-3 Type of material and 4601-6600 AN L Temporary storage for
temperature coefficients of equa-
tions or coordinates of
1201-~1500 NFL 1-3 Sequential labels of the prescribed boundary
faces of the volume points
subdomains
4601-6600 AN 2 Temporary location for
1501-1600 MDM 1-3 Sequential labels of the . .
; coordinates of final-
surface units .
mesh nodal points
16011700 MELMA 1-3 Element and material and topological infor-
numbers for the mation for nodal
surfaces points (NCN;)
1701-1800 MPRTI 1-3 Pressure and thickness 4601-6600 AN 3 List of labels in two
numbers for the adjacent subdomains
surfaces (NCC;, MCC;)
1801-1900 MTETG 1-3 Temperature-change and 66016800 IBON 1-3 Boundary condition
-gradient numbers for information—direction
the surfaces labels
1901-2000 MBOVR 1-3 Boundary-condition and 6801-7200 BORC 1-3 Boundary condition
convexity index types information—
for surfaces (see constants of linear
Table 5, VYol. 1) relations
aj = 1 at the beginning of computations.
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Table 2 (conid)

Location i i L. N
ocation in Symbol Link Description Location in Symbol Link Description
array A; number array A; number
7201-7400 NCL 2 Indicator for common 13951-15684 nodal points on sur-
points of adjacent {contd) face faces in the
subdomains overall and trans-
7701-7850 NX,NY,NZ 1,3 Number of divisions in formed coordinate
1, J, K directions of systems
volume or surface
subdomains (see 15685-16684 EL Lengths of each line unit
Section 1)
7401-22140 XX,YY,ZZ Temporary storage for

7951-13950 XB,YB,ZB 1 Coordinates of the the coordinates of the

boundary points for nodal points of natural
surface faces in three coordinate systems in
dimensions or of .
. a subdomain
surface subdomains
in two dimensions 7851-23850 | NCN,MCM Labels of the nodal
13951-~15684 CcC 1 Temporary storage for points in the final
the coordinates of the mesh
lli. Listing of the Programs in Link 1
This section contains a list of programs, their functions, and their decimal word
length (Table 3), a flow chart (Fig. 1), and a complete listing of the FORTRAN
and FAP programs of link 1.
Table 3. Programs in link 1 of FEDGE

Program Length Program Length .

: in 36-bit Label Function in 36-bit Label Function

name name

words words

MAIN FAMNI1 Governs loops. on line units, COPY 680 FACPY Copies proper information for
computes preliminary con- each line integration and
stants, and prints time mes- starts integration procedure
sage

CORD FACRD Determines coordinates of a

ADJL FAAIL Adjusts and computes constants nodal point by interpolation
related to computations of from the boundary points
line-unit lengths

DATA FADTA Read d prints data f -

BACO FABCO Computes pointers for locations ed s .cm prints data or'co

. efficients of the equations
of the coordinates of the .
. and boundary conditions
origins of the faces .

BOLI FABLI Determines line labels of the DIRC FADRC Computes components of incre-
surface face in the proper mental line segments for in-
order tegration

COBA FACBA Places coordinates of the origin DORB 1311 FADRB Reads and prints topological
of line faces in the proper information
location

c . DSAN FADAN Determines equations of seg-

ONT FACNT Prepa‘res cons'tan.ts to distin- ments defined by the coor-
guish the inside from the dinates of the end points
outside of the nearly con-
vex, closed surface domain INTR FAITR Integrates along the lines
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Table 3 (conid)

Program Length . Program ) lensih. .
in 36-bit Label Function in 36-bit Label Function
name name
words words
LEBIN® 12 FALSN Checks whether a binary bit is REFD 273 FARFD Distinguishes inside- from out-
Oor1l side of the closed surface,
nearly convex domain
SEBIN® 52 FALSN Stores 1 or O to the prescribed
binary bit ROOT 250 FAROT Finds exact values of the coor-
dinates during the integra-
LEBN 428 FALBN Determines inside of the nearly tion along the lines in two-
convex surface domain dimensional problems
LENG 300 FALNG | Computes length of incremental ROTZ 265 FARTZ Finds exact valves of the coor-
line segments dinates on the surface
SCAN 834 FASAN Governs loops and computes
NOCO 283 FANCO Computes components of the . .
constants for interpolation
normal vector on the bound-
. procedure
ary of a surface face in
three-dimensional problems SLCO 81 FASCO Checks incremental vector along
the line
NOGE 140 FANGE Defermines average normal vec- . .
. STEP 60 FASEP Increments coordinates during
tor of a surface in three-
. . the integration
dimensional problems
SUTR 728 FASTR Transforms surface equations
NPUT 465 EANUT Prepares 'constan!s for bound- and boundary coordinates in
f"y pomts. that are used for the local coordinate system
interpolation of the surface face
ORKA 256 FAOKA Makes corrections for the SUD1 199 FASDI Generates natural coordinate
nafural coordinate system systems in the surface faces
ORTA 135 FAOTA Prepares correction procedure SUZC 525 FASZC Computes coordinates on the
for the natural coordinate surface and transforms in
system overall coordinate system
PREP 130 FAPEP Computes coordinates of one of TEST 191 FATST Checks coordinates of the origin
. of a line face
the poinis on the boundary
for interpolation TICK® 15 FATCK Measures time
2|n FAP language.
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INITIALIZE FOR DIVISION
ALONG LINE FACES

NO YES NO

COPY INFORMATION TO PROPER

YES
NO
L READ AND PRINT DATA NE > 07 INITIALIZE l-—bl LINEUNITSIL=1L+1 I‘-—

ARRAYS, INITIALIZEX, Y, Z

NO YES

INITIALIZE FOR INTEGRATION
ALONG LINES

INTEGRATE ALONG EACH
LINE UNIT

YES

INTEGRATE ALONG EACH LINE
= + = [y
SEGMENTUNITS ID = ID + 1 jetl— UNIT. RECORD LENGTH SEGMENTUNITSID = ID + 1

!

INTEGRATE ALONG EACH
y SEGMENT UNIT

!

[

IS END OF LINE
FACE REACHED?
YES
YES YES NO

IS END OF LINE
FACE REACHED?

INTEGRATE ALONG EACH SEG-
MENT UNIT., RECORD LENGTH

NO

YES NO

1D = NDT?

PROPER LINES

ASSIGN COORDINATES OF END
POINTS TO ORIGIN OF

!

Y

IL = NLIN?

| DETERMINE BOUNDARY LINE
SURFACE FACES IS = IS + 1 | LABELS AROUND SURFACE FACE

COPY IN CCpy (K = 1, 3)

COORDINATES OF BOUNDARY |
LINES, CHECK END POINTS

i

S |

GENERATE MESH ON PLANE

TRANSFORM SURFACE EQUATIONS
AND COCRDINATE OF BOUN-

1 DARY LINES TO LOCAL

COORDINATE SYSTEM

THREE-DIMENSIONAL
PROBLEM?

MEASURE AND PRINT TIME J-—

Y

SUBROUTINE SUDI

GENERATE NATURAL COORDINATE
SYSTEM ON PLANE BY ITERATION

PROBLEM?

I SETLNG = 1. STARTIL =0 |

!

WRITE EACH SURFACE COORDI~
NATE SYSTEM ON TAPE

THREE-DIMEN SIONAL

YES

FIND COORDINATES OF NODE ON
SURFACE BY PROJECTION

!

TRANSFORM COORDINATES TO

‘—L 'MEASURE AND PRINT TIME

f___‘_________"A"'—_—“‘____—_‘_‘_'\

OVERALL COORDINATE SYSTEM

NO YES
MEASURE AND PRINT TIME l

Y

GO TO NEXT LINK ‘

Fig. 1. Flow chart for link 1
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FORTRAN and FAP

Programs—Link 1
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CFAMNL FAMNIOOO
DIMENSION A(16684),1A(16684),X0(50),Y0{50),20(50)},NMATE {50} FAMNIOOL
14NFL{50,6)4MDM{ 100} ,MELMA(100)}+MPRTI(100)},MTETG(100},MBOVR(100) FAMN1O02
2yML{100,4),IDM(200),IELMA{200)+IPRTE(200),IGYGZ(200),I1ARMX(200) FAMNINO3
3, IMYMZ (200}, IMFBC(200), IDTNR{200).IFL{200,3),AN(2000),IBON(50,4) FAMN1OON4
49oBORC(50,8) ¢4NCL(200)4XIR(100),YIR(100),ZIR{100) NX(50),NY(50) FAMNIOOS
54NZ{50) FAMN] 006
COMMON A FAMN1OOT
EQUIVALENCE {A+IA)s(A(1001)4X0),(A(1051),Y0),(A(1101),20) FAMN1ONS
14(A(1151)4NMATE) o {A{1201)4NFL}+(A{1501),MDM),{A(1601),MELMA) FAMN1OO9
2y(A(1701)4MPRTI},(A(1801) MTETG){A(1901),MBOVR),(A{2001),ML} FAMNIOL10
3,{A(2401),IDM),(A{2601),IELMA),{A(2801},IPRTE),(A(3001),IGYGZ) FAMNIO11
49 {A(3201)+TARMX) 9 {A(3401),IMYMZ),(A(3601),IMFBO),{A(3801),IDTNR} FAMNIO12
Se{A{4001) s IFL)y(AL4601) AN}, (A(6601),IRON},(A{6801),BORC) FAMN1013
69 {A(7201) 4NCL) 4 (A(T7401) 4, XIR) 4 (A(T7501),YIR)»{A(7601)4ZIR) FAMN1O14
To (ALTTOL) yNX) 9 {A(TT51) 4NY),{A{T7801),NZ) FAMNIO15
EQUIVALENCE (A(1}sNE)s{A(2)sNVOL}s(A(3)4NSUR) ,(A(4)4NLIN) FAMN1016
19{A(5)LNG) s [A{6)} 4 ISDE) s {A{T)4NC),(A(8),1I0),(A(9),CF),(A{10),XMI) FAMNIO17
29 (A111) 3 YMI) 5 (A(12)4ZMI) 5 (A(L3),XMX) s (A(14) 4 YMX ), (A{15),ZMX) FAMN1018
3y{A116)4IBOT), (A{LT)ySCX)4{A(18),SCY),(A(19),SCZ),(A(20),DER) FAMN1019
4y (A(21) 4ER) 9 (A(22) s TER) 9 {A(23 )4 NN)y {A{24) s XNN) o {A{25)4NNP) FAMN1020
5.(A026)9yKR) 4 (A(27),DT) FAMN1021
DIMENSION XB{2000),YB{2000),ZB{2000}4CC(17,17,6),EL{200,5) FAMN1022
EQUIVALENCE (A{7951)+XB}s(A(9951)+YR),(A(11951),2B),({A(13951),CC) FAMN1023

1, {A(15685)4EL) FAMN1D?4
DIMENSION IBTE(16),AL{10),AR{10)4AE(10),CO(3),CP{(3)} FAMNLIO25
EQUIVALENCE (A{30)4IMAT),(A(31),ITEM),(A(32),IELT), (AI33),IPRS) FAMN1O026

1o (A(34),ITIC),(A({35),ITGCY) s (A(36),MBON),(A{37),MCV),(A(38)},MNR)} FAMN1027
29(A139),ITGZ) 9 {A({40) 3 TARE) 4 (A(41)y IMMX) 4 (A{42),IMMY ), (A[43),IMMZ) FAMN10Q28
Be(A{44) IMFI) o (A{45),JBONY , (AL46)4NDT)+{A{4T) INR)y(A(48),NTOT} FAMNIN29
49{A{49) 4 IBTE) s {LA{65),ETT),{A(66),IL)},(A(6T7),NBEL),{A(68),NBE2) FAMN10O30
Sy (A(69)yNBE3), {A(T70),ISD), (A(T7L),AL),(A(8B1),AR),{A(O1),AE) FAMN1IO31
6+ {A{103) 3 INRP), (A{104),LEN},(A(105),C0),{A({102),IBN},{A(101),ELL) FAMN1O32
Te(A{108)4CP)y(A{L111)4DX) o {A(LL2),4DY)y(A(L113),DZ)4(A(L114),LE) FAMN1033
89 (A{115),DISD) s (A(116)+DXNL)y(A(117)4DISL) {A(118),ACL) FAMN1034
9y (A{119) 4NDTM),(A(120),1D) FAMN1035
DIMENSION RE(13) FAMN1036
EQUIVALENCE {A{122)sX) o (A{123)4Y)s(A(124),2),(A{125)}4XE) FAMNIN37

19 (A{126)+YE) o {A(127)4ZE) s {A(128)4XA)4(AL129) YA}, (A{130),2ZA) FAMN1038
29(A(131)+LB),(A{132),NBEP),(A(133),NBET),(A(134),NDXS) FAMN1Q39
3.{A(135),1I81) FAMN1040
REWIND 10 FAMN1O41
CALL TICK (ITM) FAMN1Q42
READ INPUT TAPE S5,1+NE,(RE(I),I=1,13) FAMN1043
FORMAT (12,13A6) FAMN1 044
WRITE OUTPUT TAPE 6,6,(RE(1),1=1,13),NE FAMN1045

6 FORMAT (1H1,13A654X,14HINPUT TYPE NO.,13///) FAMN1046
IF (NE-~1) 10,30,30 FAMN1047

10 DO 20 1=2,16684 FAMN1ID4S
20 A(I)=0. FAMNLO49
30 CALL DATA FAMN1IOS50
IF (NE-1) 40,6000,6000 FAMN1051

40 SCX=108./ABSF(XMX-XMI) FaMNIO52
SCY=108,/ABSF(YMX=YMI) FAMN1053
SCZ=108./ABSF{ZMX~ZMI) FAMN1 OS54
DER=1./(3,%SCX)+1./(3.%SCY)+1./{3.%SCZ) FAMN1055
ER=,01%DER FAMN10O56
TER=ER*DER FAMN1057
DER=, 1%DER FAMN1O058
NN=16 FAMN1059
XNN=NN FAMN1060
NNP=NN+1 FAMN1061
LNG=0 FAMN1062

60 ISDE=0 FAMN1063
NC==~1 FAMN1064

IF (XB(1}) 90,80,90 FAMN1065

80 XB{1})=TER*,1E~-6 FAMN1O66
90 CONTINUE FAMN1OG6T
DO 400 IL=1,NLIN FAMN1068
IL=1t FAMN1069
ETT=0. FAMN1O70
NBET=NBEP FAMN1OT1

DO 100 J=71,100 FAMN10O72
100 A(J)=0." FAMN10T3
CALL COPY FAMN1074

IF (NDXS) 105,105,400 FAMN1075
105 ISD=1ISD FAMN1076
IF (LNG) 110,110+150 FAMN1077
110 IF (I1SD~ISDE) 130,130,120 FAMN1078
120 LE=1 FAMN10OT79
NCL{ISD)=1 FAMN1080

GO TO 190 FAMN1IO81
130 IF (LEN) 19041905140 FAMN1082
140 LE=sLE+1 FAMN1083
EL(ISDyLE)=EL(ISDyLE-1) FAMN1084
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150
160

165
170
175
180
190

210

220
230

240

250
260

270
300

310
370
380
390

395
400

500

600

2

5
5
6000

CFAAY

NCL{ISD)=LE FAMN1085
KR=KR+1 FAMN1086
XIR(KR)=X FAMN1OB7T
YIR{KR)=Y FAMN1088
ZIR{KR)=Z FAMN1089
GO TO 190 FAMN1IQSO
IF (ISD-~ISDE) 170,170,160 FAMN1091
NCLI=NCL{ISD) FAMN1092
LE=1 FAMN1093
DISD=EL(ISD,NCLI)/XNN FAMN1094
DXNL=0. FAMN1095
IBN=0 FAMN1096
IBI=1 FAMN1097
IF (IDM(IL)) 165,165,180 FAMN1 098
IBI=-1 FAMN1099
GO TG 180 FAMN1100
IF (LEN) 190,190,175 FAMN1101
LE=LE+1 FAMNI102
CALL ADJL FAMNI103
ISDE=1SD FAMN1104
IF (INR) 210,210,310 FAMN1105
NDTM=NDT~1 FAMN1106
DO 300 ID=1,NDTM FAMN110O7
IF (ID-1) 260+260,220 FAMN1I108
CALL SLCO FAMN1109
IF (LEN) 260,260,230 FAMN1110
LE=LE+1 FAMNI111
IF (LNG) 240,240,250 FAMN1112
EL{ISD,LE}=EL(ISD,LE~1) FaMN1113
NCL{ISD)=LE FAMN1114
KR=KR+1 FAaMN1115
XIR({KR) =X FAMNL116
YIR(KR)=Y FAMNII17
ZIR{KR)=Z FAMN1118
GO TO 260 FAMN1119
CALL ADJL FAMNI 120
DX=DER*CO{ 1) FAMN1121
DY=DER*CO(2) FAMN1122
DZ=0. FAMN1123
XE=AL({2%ID+1) FAMN1 124
YE=AL(2%1ID+2) FAMNI125
CALL LENG (X,Y+ZyXEs;YE,ZE) FAMNT 126
CONTINUE FAMNYI127
GO TO 370 FAMN1128
CALL INTR FAMN1129
IF (LNG) 370,370,390 FAMN1130
IF (IDM(IL+1)-IDM{IL)) 380,390,380 FAMN1131
CALL BACO FAMN1132
CONTINUE FAMN1133
DO 395 I=1,3 FAMN1 134
CP{I)=CO(T} FAMN1135
CONTINUE FAMN1136
IF (LNG) 500,500,600 FAMN1137
LNG=1 FaMN1138
CALL TICK (ITM) FAMN]139
XTM=1ITM FAMN1140
XTM=XTM/60. FAMN1141
WRITE OUTPUT TAPE 6,34XTM FaMN1142
3 FORMAT (41HOINTEGRATION ALONG THE LINE SEGMENTS TOOK,F9.2,9H SECONFAMN1143
1DS.} : FAMNLI 144
GO 70 60 FAMN1145
ITMM=1TM FAMN1146
CALL TICK (ITM) FAMNI147
XTM=]TM=1TMM FAMN1148
XTM=XTM/60. FAMNI149
WRITE OQUTPUT TAPE 642,XTM FAMN1150
FORMAT {38HODIVISION ALONG THE LINE SEGMENTS TOOKy4X,F8.2,9H SECONFAMNI151
10S./7) FAMN1152
CALL SUDI FAMN1153
ITMM=1TM FAMNI 154
CALL TICK (ITM) FAMN1155
XTM=ITM=1TMM FAMN]1 156
XTM=XTM/60. FAMNILST
WRITE QUTPUT TAPE 6y54XTM FAMN1158
FORMAT (39HOGENERATION OF NATURAL COORDINATES TOOK,F11.2,9H SECONDFAMN}159
1S5./7) FAMN] 160
CALL CHAIN (2,2) FAMNT161
END FAMN] 162
L FAAJLOOO
SUBROUTINE ADJL FAAJLONY
DIMENSION A(16684),1A(16684),X0(50),Y0(50),Z0(50),,NMATE(50) FAAJLOO2
1,NFL{5046)+MDM(100),MELMA{100),MPRTI(100),MTETG(200),MBOVR{100) FAAJLON3
24ML(100,4),IDM(200),IELMAL200) 4IPRTE{200),1GYGZ(200),1ARMX(200) FAAJLOO%
34 IMYMZ(200),IMFBO(200),IDTNR(200),IFL(200,3)yAN(2000),IBON{50,4) FAAJLOOS
4,BORC(50,8),NCL{200),XIR{100},YIR{100)},ZIR(100),NX(50)+NY(50) FapJLnoé
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54NZ(50) FaagLoo7
COMMON A FAAJLOOB
EQUIVALENCE {A,IA),(A(1001)},X0),(A{1051),Y0),(A(1101),20) FAAJLOOY
1+ (A(1151) 4NMATE) 4 {A(1201) 4NFL),(AE1501),MDM),(A(1601)4MELMA) FAAILOL0O
25 (A{1701) 4 MPRTI}, {A({1801),MTETG), (A(1901) +MBOVR}, (A{2001}.ML) FAAJLOLY
3,(A{2401),IDM),(A{2601)+TELMA),{A(2801),IPRTE},(A(3001},IGYGZ) FAAJLO12
Gy {A{3201) , TARMX) » {A{34601) s ITMYMZ), (A13601),IMFBD),{A13801),IDTNR) FAAJLOL3
5y(A(4001) ,IFL},(A{4601)4AN),(A{6601),IB0ON)},{A(6801),BORC) FAAJLOL4A
69 (A(7201)4NCLY 5 (A(T401) 4 XIR) 4 (A(T501)+YIR)+(A(7601)+ZIR) FAAJLO1S
Ty CA(TTOL) o NX) 9 (ALTT51)4NY ), (A{T7801),NZ) FAAJLO16
EQUIVALENCE (A({1)4NE)4(A{2),NVOL)5(A{3),NSUR) s (A(&),NLIN) FAAJLOLY
1y (A({5)sLNG) s (A{61 4 ISDE) y {A{T)4NC), {A{8),10},{A(9)},CF),(A(10)+XMI} FAAJLOLS
29 (A1) s YMI) 5 {A(12)4ZMI) 4 (ALL3) 4 XMX) 4 (A(14) s YMX ), (A(15),2MX) FAAJLOL9
34 (A(16)IBOT) s (A{LT)4SCX) s (A(18)4SCY),(A(19)4SCZ),{A(20)},DER) FAAJLOZ20
Ly (A(21)9ER) 2 {A(22) 4 TER) 9 (A{23)4NN),(A{24) 4XNNJ 4 (A(25)4NNP) FAAJLO21
5y (A{26),4KR) FAAJLO22
DIMENSION XB(2000),YB(2000)+ZB(2000),CC(17+17+6)+EL(200,5) FAAJLO?23
EQUIVALENCE {(A(7951}»XB)+(A(3951),YB},{A(11951),7B),(A(13351),CC) FAAJLO2A
1,{A(15685},EL) FaagL025
DIMENSION IBTE(16},AL(10),AR(10),AE(10),CO(3),CP(3) FAAJILO26

EQUIVALENCE (A(30),IMAT), (A(31),ITEM),(A(32),1ELT)},{A(33),IPRS) FAAJLO27
14 (A{34),ITIC),(A(35)},ITGY),(A(36),MBON),(A(37),MCV),(A(38}),MNR) FAAJLO28
2+(A{39)+1TGZ)y(A(40)4,TARE), (A{41), IMMX ), (A(42),IMMY )}, (A(43),IMMZ) FAAYLO29
3y (A(44) yIMFI) 4 (A(45) ,JBON) y (A(46) 4NDT)y (AL4T) 4INR) ,(A(48),NTOT} FAAJLO30

Gy (A{49) 9 IBTE) » (AL65) 4 ETT) 9 (A(66),IL)y (A{6T)NBE1),(A(68),NBE2) FAAJLO31

5 (A{69)yNBE3 ), {A(TO)4ISD) s (A(T1), AL}, (AL8L),AR),(A(91),AE) FaasLO32

69 {A{103),INRP), (A1104),LEN),(A(105},C0),{A(102),IBN),{A(101)}+ELL) FAAJLO33

Ty (A(108),CP),(A(L111),DX),1A0112),DY),(A{113),DZ}),(A(114),LE) FAAJLO3S

8y (A(1151,DISD}+ (A(LL6)},DXNLYy (A(LLT},DISLI»{ALLLE),,ACL) FaasLOo35

9, (A(119),NDTM),(A{120),1ID)4(A{121},DT) FAAJLO36
EQUIVALENCE {A(122),X),(A(123),Y)4(A{124}+2)4(A(125),XE) FAAJLO3T
1,(A(126)yYE) ,(A(127)4ZE) s (A(128),XA)Y,(A(229),+YA),(AL130),ZA)} FAAJLO38

24 {A{131),LB),(A(132),NBEP), (A(133),NBET),(A(134),NDXS) FAAJLO39
IL=1L FAAJLO4OD
IK=IDM{IL) FAAJLO4L

IF (IK) 100,100,105 FAAJLOG?

100 IK=-IK FAAJLO43
105 IF (LE-1) 110,110,120 FAAJLOGS
110 ETT=EL(IK,1) FAAJLO4S
GO TO 130 FAAJLOL4E

120 ETT=EL(IK,LE)-EL(IK,LE~1) FAAJLOGT
130 XNL=ETT/DISD FAAJLO4S
NNL=XNL FAAJLO49
XNLM=NNL FAAJLO50
DXNL=DXNL+XNL=XNLM FAAJLOSL

IF (DXNL-.5) 140,140,150 FAAJLOS2

140 XNL=XNLM FAAJLOS53
GO 70 160 FAAJLOS4

150 XNL=XNLM+1. FAAJLOS5
DXNL=DXNL-1. FAAJLOSE

160 ETTD=XNL*DISD FAAJLOST
IF (ABSF(ETTD-ETT)-ER) 180,180,170 FAAJLOS58

170 DISL=ETT/XNL FAAJLOS59
GO TO 200 FAAJLOGO

180 DISL=DISD FAAJLOG]
200 ACL=DISL FAAJLO62
ELL=0. FAAJLO63
RETURN FAAJLOGS

END FaAJLOGS
CFABCO FABCO00O
SUBROUTINE BACO FABCOOO1
DIMENSION A{16684),I1A(16684),X0(50),Y0(50),20{50),NMATE(50) FABCOQO2

1,NFL(50,6),MDM{100)},MELMA{100),MPRTI(100)MTETG(100),MBOVR(100) FABCOOO3
24yML{100,4),IDM(200),IELMA(200),IPRTE(200)y1GYGZ(200),IARMX {200) FABCOOO4
3,IMYMZ(200),IMFBO(200),IDTNR(200),IFL(200+3),AN(2000),1BON{50,4) FABCOOOD5

49BORC(50,8) yNCL{200)+XIR{100),YIR(100},ZIR(100),NX(50),NY(50) FABCO006
54NZ{50) FABCOOO7
COMMON A FABCDOOS
EQUIVALENCE (A,1A),(A(1001),X0D),(A(1051),Y0},(A(1101),20) FABCO009
1,(A(1151)NMATE), (A(1201)yNFL),(A(1501),MDM),{A(1601),MELMA) FapCOo10
2y (A(1701) 4MPRTI), {A(1801)+MTETG),(A(1901) yMBOVR),(A(2001) ML) FABCOO11
3,{A(2401),IDM),(A(2601),IELMA},{A(2801),IPRTE},{A(3001),IGYGZ) FaBCOO12
49(A(3201) 5 IARMX )y (A({3401),IMYMZ),(A(3601)+IMFBD),(A(3801),IDTNR) FABCOO13
59 ({A(4001),IFL)y(A{4601)+,AN),»(A({6601),+IBON){A{6801),BORC) FABCOO14
69(A(T201)4NCL) 4 (A{T401)5XIR)+(A({T7501)+YIR},(A(CT601),4ZIR) FABCOO015
Te (A(TTOL) ¢NX) o LAL{TTS51)4NY) o (A(T7801)4NZ) FABCOO16
EQUIVALENCE (A{1),NE)},(A{2),NVOL),(A(3),NSUR)s(A(4),NLIN) FABCOOLY
19y(A{5)sLNG) + (A{6)yISDE)}»({A({7)4NC),(A{8),10)+(A(9),CF),(A(10)+XMI) FABCOO18
29(A(11) s YMI) 9 (A(L2),ZMI) 9 (A(L3) 3 XMX) 9 {A{14) 9YMX )4 (A(L15),ZMX) FABCOO19
3,(A(16),1IB0T),(A(17),SCX)(A(18B),SCY),{A(19),5CZ),{A(20),DER} FABCDO20
Gy {A{21)4ER) 9 (A{22)4TER) 9 (A(23) 4NN} (A{24) +XNNY 4 (A[25) 4NNP) FABCOO21
5y {A{26)4KR) FABCO022
DIMENSION XB(2000),YB{2000)+ZB(2000)4CC(1791736)4EL(200,5) FABCDO023

EQUIVALENCE (A(7951),XB),{A(9951),YB),(A{11951),2B),(A(13951),CC) FABCOO24

1,(A{15685),EL)

FABCOO0O25
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DIMENSION IBTE(16),AL(10),AR(10),AE(10),CD{3),CP(3) FABCOO26
EQUIVALENCE (A(30),IMAT), (A{31)4ITEM), (A(32)+IELT), (A(33),1PRS) FABCOO27
1,(A(34)ITIC),(A(35),ITGY},»(A{36),MBON),(A(37),MCV],{A(38),MNR) FaBCO028
24(A(39) ¢ITGZ) 9 (A{40) s TARE) 9 {A(41) 4 IMMX) 5, (A(42)4IMMY ), {A(43),IMMZ) FABCO029
34 {A{144) 2 IMFI) s (A(45) 9y JBON) s (A(46)5NDT) (A(4T),INR), (A(48),NTOT) FABCO030

49 (A(49) 4 IBTE) s (A{65)4ETT) s (A(66)IL) 9w (A{67)NBEL1)4(A(68)NBE2) FABCOO31

59 (A(69)yNBE3) o (A{TO)+ISD) s (A(T1)9AL)»{A(BL)+AR)+(A(91),AE) FABCO032
64(A(103)4INRP) s (A(104),LEN),(A(105),CO),(A({102)4yIBN)4(A{L101),ELL) FABCOO33
Te(A[L108),CP),(A(111)4DX) 4 {A(L112),DY)o{A(113),DZ},(A(114)4LE) FABCO034

By {A1115),DISD) 4 (A{116),DXNL),(AT11T)+DISL),[AL11B),ACL) FABCOO35

9, (A(119) NBTM),(A{120),1D),(AL121},DT) FABCO036
EQUIVALENCE (A(122)+X)5(A{123),Y),(A(124)+Z2),tA(125),XE)} FABCO037

1y (A(126) 9 YE) o (AL127)9ZE)»{A(128) XA} (AL129),YA),{A(130),Z4) FABCDO38
29(A(131)4LB)s(A{132),NBEP),y(A{133),NBET)(A{134),NDXS) FABCOO39
DIMENSION MA(3)4MOU(3) FABCO040
IL=1IL FABCOO41
MOI=0 FABCOO042

DO 100 I=1,3 FABCOO43

100 MOU(I)=0 FABCOO44
IF (IFL(1L,3)) 810,810,110 FABCO045

110 IF (NVOL) 120,1209190 FABCDO46
120 DO 150 1=2,3 FABCOO47
IF (IFL{IL,1)) 130,150,130 FABCO048

130 DD 140 J=1,NLIN FABCO049
IDMJ=1DM{J) FABCOO50

IF (IDM{J)}) 135,9000,136 FABCOO51

135 IDMJ=-IDM(J) FABCDO52
136 1f (IFL({IL,I)-IDMJ) 140,145,140 FABCOO053
140 CONTINUE FABCO054
GO T 9000 FABCUGSS

145 IF (IDM(J)) 146,9000,147 FABCOO56
146 1B=—NNP*IDM({J) FABCDOO57
GO TO 148 FABCOO058

147 1B=NNPx(IDM(J)-1)+1 FABCOO59
148 MOI=MOI+1 FABCOO060
IF (MOI-3) 149,149,9000 FABCOO61

149 MOUIMODI)=IDM(J) FABCO062
CALL COBA (IByNGyXBsYByZByX9YyZ) FABCOO63

150 CONTINUE FABCUO064
GO TO 810 FARCOQ6S

190 DO 200 I=1,3 FABCO066
200 MA([)=0 FaABCDO6T
IOMM=TDM{IL) FABCO068

IF (10MM) 203,9000,205 FABCO069

203 1DMM=-J1DMM FABCOOT0
205 DO 250 I=1.+3 FABCOOT1
DO 210 J=1,NSUR FABCOOT2

J=J FABCOOT3

IF (IFL{IL,1})-MDM(J}) 210,220,210 FABCOOT4

210 CONTINUE FABCOOT75
220 IF (MLUJyL)+MLEJ,2)+ML{J,3)4MLT1J,4)) 250,250,230 FABCODOT76
230 MA(TI}=y FABCOOT7
250 CONTINUE FapCO0T78
NG=0 FABCOO79

255 NG=NG+1 FABCO080
IF (NG~2) 260,2609305 FABCOOB1

260 IF {MA(NG)) 9000,270,255 FABCOO82
270 DG 300 I=1,NSUR FABCO083
D0 290 J4=1.4 FaBCO084

IF (IDMM-ML{I,J)) 290,275,290 FABCOO8B5

275 DO 277 K=1,3 FABCOOB6
IF (1I-MA(K)}} 277,300,277 FARCONBT

277 CONTINUE FapCc0088
280 MA(NG)=1 FABCOO89
GO 7O 255 FABCO090

290 CONTINUE FABCOO91
300 CONTINUE FABCO092
GO TO 9000 FABCO093

305 IF {MA(NG)) 9000,310,405 FABCO094
310 DO 350 I=1,NVOL FABCO095
NG=0 FABCO096
II=1 FABCO097

DO 340 J=1.3 FaBRCO098

IF ((MA{L)=NFL(I42%J))%*(MACL)-NFL(I,2%J=1))*(MA({2)=-NFL(I,2%J))%(MAFABCO0O99
1(2}-NFL(I,2%J-1))) 330,325,330 FABCO100
325 NG=NG+1 FABCO101
GO TO 340 FABCO102

330 JJ=J FARCO103
340 CONTINUE FABCO104
IF {(NG-2) 350,360,9000 FARCO105

350 CONTINUE FABCO106
360 IF {IDM{IL)) 370,9000,380 FARCOl07
370 JJ=2%JJ-1 FABCO108
GO TO 390 FABCO109

380 JJ=2%JJ FABCO110
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390
405

410
413

415

420

500
510

511
515

520
530
550

560
570

580
590

595
600
610
620
630

640
700

710
720
730

740
800
810

2

MA(3)=NFL(II,JJ) FABCO111
CONTINUE FagCcO112
MLP=0 FABCD113
NG=0 FagCOL14
NI=0 FABCO115
NIP=0 FABCO116
DO 800 I=1.2 FABCO117
IP=1+1 FABCO118
MAT=MA(I)+NI FABCO119
IF {(NI-NIP) 413,415,413 FaBCO0120
NIP=NI FABCO121
IP=1 FABCO122
NJ=0 FABCO123
D0 700 J=IP,3 FABCO124
IF (1-J) 420,700,420 FABCO125
MAJ=MA(J)}+NJ FABCO126
DD 600 K=1,4 FABCO127
DO 500 L=1,4 FABCO128
IF (ML(MAT,K)—-ML(MAJ,L)}) 500,510,500 FaBCO129
CONTINUE FaABCD130
GO TO 600 FABCO131
ML S=ML (MAI,K} FABCO132
IF (MLS-MLP) 511,600,511 FABCO133
IF (MLS) 515,600,515 FABCO134
MLP=MLS FABCO135
D0 550 M=1,NLIN FABCO136
IDMM=IDM{ M) : FABCO137
IF (IDM{M)) 520,9000,530 FABCO138
IDMM=~1DM (M) FABCO139
IF {MLS-IDMM) 550,560,550 FABCO140
CONTINUE FABCO141
GO T0 9000 FABCO142
IF (IDM(M)} 570,9000,580 FABCO143
IB=NNP*MLS FABCO144
GO TO 590 FABCO145
IB=NNP*{MLS-1)+1 FABCO146
MOI=MOI+1 FABCO147
IF {MOI-3) 595,595,9000 FABCO148
MOU{MOT)=MLS FABCO149
CALL COBA (IByNGyXByYBsZBsXyYyZ) FapcoO150
CONTINUE FABCO151
IF (NG-2) 610,810,9000 FABCO152
IF (MAJ-NSUR) 620,700,700 FABCO153
IF (MDM(MAJ)-MDM(MAJ+1)) 640,630,640 FABCO154
NJ=1 FABCO155
GO TO 420 FABCO156
NJ=0 FABCO157
CONTINUE FABCO158
IF (NG-2) 710,4810,9000 FABCO159
IF (MAI-NSUR) 720,800,800 FABCO160
IF (MDM{MAI)-MDM{MAI+1))} 740,730,740 FABCO161
Ni=1 FABCO162
GO TO 410 FABCO163
NI=0 FABCO164
CONTINUE FABCO165
CONTINUE FABCO166
WRITE OUTPUT TAPE 6,2+ILy(MA(T),1=1,3},(MOU(I),1I=1,3) FABCO167
FORMAT {45H LABELS OF SURFACES AND LINES INVOLVED IN THE,16,24H THFABCO168
1 LINE INTEGRATION ARE,316,6X,316) FABCD169
RETURN FABCO170

9000 WRITE QUTPUT TAPE 641y ILs(IFL{ILyJ)sJd=1+3)4+(MA(]),I=1,3),(MOU(T),IFABCO1T]

CFABL

1=1,3) FABCD172
1 FORMAT (47THIINPUT ERROR DEDECTED DURING THE INTEGRATION OF,I6,36H FABCO173
1TH LINE,RELATED INFORMATIONS FOLLOW/1X,3(6X,3161}) FABCO174
CALL EXIT FABCO175
END FARCO176
I FABLIOOO
SUBROUTINE BOLI FABLIOOY
DIMENSION A(16684),IA{16684),X0(50},Y0(50),Z0(50),NMATE(50) FABLIOD2

14NFL{50,6) 4yMDM{100) ,MELMA{100) yMPRTI{100) 4MTETG{(100)+MBOVR{100) FagLI003
29ML{100+4),1DM(200),TELMA(200), IPRTE(200) 4IGYGZ(200),1ARMX{200) FABLIOO4
34 IMYMZ{200),IMFBO(200),IDTNR(200},IFL(200,3) 4AN(2000),IBON(50,4) FaARLIOOS

49BORC(50,8)4NCL(200),XIR(100),YIR(100),ZIR(100),NX{50),NY(50) FasLIooé
5¢NZ(50) FastLIoo?
COMMON A FagLI0O8
EQUIVALENCE (A,IA),(A(1001},X0)4(A(1051),Y0),{A({1101),Z0) FaBLIOOS
1,(A(1151)4NMATE)s (A{1201)4NFL)+ (A(1501)4MDM),{A(1601)4MELMA) FABLIO10
2y (A(LT01)+MPRTI}»(A(1801),MTETG),{A(1901) +MBOVR) 4 (A(2001),ML) FaglLloll
39{A({2401)4IDM) 4 (A(2601),IELMA}, (A(2801),IPRTE),(A(3001),1GYGZ) FABLIO12
49 (A(3201), JARMX) » (A(3401),IMYMZ),{A(3601),IMFBO),{A(3801),IDTNR} FaABLIO13
59 (A(4001)4IFL)y(A{4601),AN), (A(6601), IBON),{A(6801),BORC) FABLIO14
69 {ALT20114NCL)Y 5 {A{T401) 4XIR},(A(T501),YIR)+{A(T7601)},+2IR) FapLIn15
To(ALTTOL)¢yNX) 9 (A(TT5L)4NY) 4 (ALTBOL),NZ) FapLloié
EQUIVALENCE (A(1)4yNE),»(A(2),NVOL)}y(AL3)4NSUR),(A{4),NLIN) FABLIO17

15(A{5)sLNG)+ (AL6),ISDE) s (A(T)sNC),{A{B),10)5(A(9),CF),(A(L10}4XMI) FABLID1S
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2y (ALIL) g YMI) 4 (A(12)4ZMI) o {ACL3) 4XMX) s (A(L14) s YMX) s {A(L5) 4ZMX) FapLIO19

34(A(16),IBOT),{A(17),5CX)+(A(18),5CY),(A(19),5CZ),(A(20),DER)} FasL1020
49 (AL21) 4ER) 4 (A(22) s TER}» (A(23)4NN)» LA{24) +XNN),(A(25),NNP) FABLIO21
5,(A{26),KR) FaBLIOZ22
DIMENSION XB(2000),YB(2000),Z8(2000)4CC{17417+6),EL(200,5) FagLIo23
EQUIVALENCE (A(7951)+XB)+(A(9951},YB),(A(11951)+ZB)+{A(13951}),CC) FABLIO24
1,(A{15685),EL) FaBLIO25

EQUIVALENCE (A(30),IMAT),(A(31),ITEM)},(A(32),IELT)s(A(33),IPRS) FABLIOQ26
1o (A(34),ITIC),(A{35),1TGY),(A(36),MBON},{A{37),MCV),(A(38),MNR) FABLIO27
29(A(39),1TGZ) 9 (A(40) s TARE) » (A{41), IMMX) 4 (A(42)}4IMMY ), {A(43),IMMZ) FABLIO28
3y (A(44) 3 IMFT) o {A(45)yJBON) y {A{46) 9y NDT)»(A(4T)+INR) 4 (A(48)4NTOT) FABLID29

44 (A(49) 4 ISKE) FagL1o30
DIMENSION IST{(4),AD(200),DC(3,+3),C0{(3),CP(3),CMI(3),CMX(3},DUB(3) FABLIO31
1,DUA(3,3),DMB(3),DMA(3,3) FABLIO32
EQUIVALENCE (A(101),1IS),(A(102},ISP},{A(103),IB},(A(104),IBB) FABLIO33
1,(A(105),1Q)+(A{106),1),(A(107),IL),{A(108),IBC),{A{L109),IC) FARLIO34

29 (A{110)9JIBC)y(A(111)9JC)s(A(212),1ISPD),(A{113),IK},(A(114),IKD) FABLIO3S
3,(A(131),1IST),(A(135},AD),(A(335),DC},{A(344),C0),(A(347),CP) FABLIO36

49 {A{350),CMI),(A(353)},CMX),(A(356),DUB),(A(359),DUA),(A{368}),DMB) FARLIO37
5(A(371),DMa) FABLIN38
1S=1IS FABLIO39
ISP=1SP FABLIO40
ISKE=0 FABLIOA1

IF (IS-ISP) 120,110,120 FABLIO&42

110 IST{1)=ML{1S,3) FaLI043
IST{2)=ML{1S,42) FABLIO44
IST(3)=ML(1S,4) FABLIO4S
ISTE4)=ML(1S,1) FABLTIO46

GO0 TO 200 Faplloa7

120 IF (ML{IS,1)*ML(ISy2)) 140,130,140 FapL1o048
130 IST(1)=ML(IS,3) FABLIO49
IST(2)=ML{ISP+2) FABLIOS50
IST(3)=ML(1S,4) FABLIOS1
ISTE(4)=ML(IS,1) FABLIOS52

GO TO 200 FABLIO53

140 IF (ML{IS,3)%ML(ISy4)) 9000,150,9000 FABLIOS4
150 IST{1)=ML(IS,3) FABLIOSS
IST{2)=ML(1S,+2) FaBLIOS6
IST{3)=ML{ISP,4) FABLIOST
IST{4)=ML(IS,1) FABLIOS8
ISKE=1 FARLIO59

200 CONTINUE FABLIO6O
RETURN FABLIO61

9000 WRITE QUTPUT TAPE 64+1+1Ss (MLUIS+J)9d=194) ISP {MLIISP,J)sd=1,4) FABLIO62
1 FORMAT (87H INPUT ERROR IN THE SURFACE~LINE LABEL INFORMATION, CHEFABLIO63

1CK WITH THE FORMAT SPECIFICATION/{2(1X,16,4X,416))) FABLIOG6S

GO TO 200 FABLIO6S

END FABLIOG6
CFACBA FACRAOOO
SUBROUTINE COBA (IByNGsXBsYByZBsXsYsZ) FACBAOO1
DIMENSTION XB(2000),YB{2000),ZB(2000) FACBAOO?2
iB=1I8 FACRAOO3

IF (XB(IB)) 600,520,600 FACBAOO4

520 IF (YB(IB)) 600,530,600 FACBAOO5
530 IF (ZB(1IB)) 600,4540,600 FACBAOO6
540 XB(IB)=X FACBAOOT
YB{IB)=Y FACBAOOS
ZB(1B)=Z FACBAOOY
NG=NG+1 FACBAOL0

IF (XB(IB)) 600,590,600 FACBAOL1

590 XB(IB}=.1E~20 FACBAO12
600 RETURN FACBAO13
END FACBAO14
CFACNT FACNTOOO
SUBROUTINE CONT {(II,IBA,ICRyJBAyJCR) FACNTOO1
COMMON A FACNT002
EQUIVALENCE (A(25) +NNP) FACNTO003
I1I=11 FACNTO04

GO TO (210,220,2304240),11 FACNTOO5

210 IBA=0 FACNT006
ICR=1 FACNTOO7
JBA=1 FACNT0O08
JCR=0 FACNTOO09

GO TO 250 FACNTO10

220 IBA=NNP FACNTO11
ICR=0 FACNTO12
JBA=0 FACNTO13
JCR=1 FACNTO14

GO TO 250 FACNTO15

230 IBA=NNP+1 FACNTO16
ICR=-1 FACNTO17
JBA=NNP FACNTO18
JCR=0 FACNT019

GO TO 250 FACNTO020

240 1BA=1 FACNTO021
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14

250

CFACP

91
95
96

97

99
100
105
110
115
120

130

140

150

1ICR=0 FACNT 022
JBA=NNP+1 FACNT023
JCR=~1 FACNTO24
RETURN FACNTO025
END FACNTO26
Y FACPY000
SUBROUTINE COPY FACPYQO1
DIMENSION A(16684),JA(16684),X0(50),YD{50),20(50),NMATE(50) FACPYNO?2

14NFL(5046)4yMDM{100) 4MELMA(100)}sMPRTI(100) 4MTETG(100)+MBOVR(100) FACPY003
2,MLI10044),IDM(200)+TELMA(200) 4IPRTE{200),IGYGZ{200),IARMX (200} FACPY0O04
3, IMYMZ{200),IMFB0(200),IDTNR(200},IFL{200,3},AN(2000),1BON(50,4) FACPYO0O05

4yBORC(5048) yNCL{200)»XIR{100),YIR(100),ZIR(100) NX(50),NY(50) FACPYQ06
54NZ(50) FACPY0OQ7
COMMON A FACPY008
EQUIVALENCE (A,1A),(A(1001},X0),(A{1051),Y0),(A(1201},20) FACPYQ09
1,(A(1151) 4NMATE) 4 (AU1201)4NFL)»{A{1501),MDM),(A{1601),MELMA) FACPYO1O0
2y(A(1701),MPRTI),(A(1801),MTETG),(A(1901) ,MBOVR),{A(2001),ML) FACPYQ11
3 {A(2401),IDM), (A(2601),TELMA) y{A(2801),IPRTE),(A(30011},1GYGZ) FACPYO12
49 {A{3201) s TARMX),(A{3401),IMYMZ), (A{3601),IMFBO),(A{3801),IDTNR} FACPYD13
5¢(A{4001) 3 IFL) 4 (A({4601)4AN},(A(6601),IBON),(A(6801),BORC) FACPYO14
69 (A(T201)4NCL) 4 (A(T40L1)+XIR) 5 (A(T501),YIR)}4(A(T7601)4ZIR) FACPYO015
T CALTTOL) oNX )4 {ALTTS5L) o NY ), (A(T801),NL} FACPYO16
EQUIVALENCE {A{1)sNE)s (A{2)yNVOL)}+{A({3)4NSUR);{A{4),NLIN) FACPY017
1y (A(5) 4LNG) » (A{6) s ISDE)» (A(T)IyNC) s LA(B)4I0)s(A{9),CF},(A(10)XMI) FACPY018
29 (AL11) 3 YMI) o (A(12) 4ZMT )9 (AL13)4XMX)y (A(14) 4YMX )y (A{15)4ZMX) FACPY019
35 (A016)4yIBOT) o {A(LT)+SCX)» (AL18)4SCY},(AL19),5CZ),(A(20),DER) FACPY020
4y (A{2]1)4ER) 4 {A{22)sTER)+(A(23)4NN), (A{24) 4XNNJ),[A(25)4NNP} FACPY021
5y {A(26),KR) FACPY022
DIMENSION XB(2000),YB{2000)+ZB{2000)4CC{1791746),EL{20045) FACPYO023
EQUIVALENCE (A{7951)+XB),(A(9951),YB),(A(11951),ZB),(A(13951),CC) FACPY024
1,{A{15685)4EL) FACPY025
DIMENSION IBTE(16),AL{10),AR{10},AE(10),C0(3),CP(3) FACPYQ26

EQUIVALENCE (A(30),IMAT),(A(31)yITEM)4(A(32)4,IELT)s(A(33),IPRS) FACPYQD27
19 (A(34),ITIC)Y»(AL35)9ITGY ), (A(36)4MBON),(A(37),MCV),{A(38),MNR) FACPY(Q28
29(A(39),1ITGZ) 4y (AL40)} 2 TARE) 4 (A{41), IMMX) 4 (A(42),IMMY ), (A(43),IMMZ) FACPYOD29
39 {A144),IMFI), (A(45),JBON) s [A(46) 4 NDT) 4 {A(4T)4,INR),(A(48),NTOT) FACPY030

4y (A(49) 4 IBTE) , (A(65),ETT),{AL66),IL), (A(67),NBEL), (A(68),NBE2) FACPY031
Sy {A(69) yNBE3), {A(T0) yISD) s {ALT1) ALY »(A(BL) 3AR) 4 (A(91),AE) FACPY032
64{A{103), INRP) s {A{104)LEN)+(A(105),C0)4(A(102)4IBN),(A(10L),ELL) FACPY(33
Ty (A(108)4CP)o(A(L1T)4DX) s (AL112)40Y)4(AC113),DZ),(A(114),4LE) FACPY034
8y (A(115),DISD) s (A{L116)4DXNL) s (AL117)4DISL),(A(118),ACL) FACPY035
9y (A(119) NDTM),(A(120),1D),(A(121),DT} FACPYD36
EQUIVALENCE {A{122)4X)s{A(123)5Y}s(A(1224)42),(A{125),XE) FACPY037
Ly (A(126)4YE) 3 (ALL27)9ZE) » {A(128) 3XA) 4 (A(129) ,YA),(A(130),ZA) FACPY038
2, (A{131)4LB),{A(132)4NBEP), (A(133),NBET) 4 (A{134),NDXS) FACPY039
NCO=0 FACPY040
I7T=1 FACPY041
NL INM=NL IN—1 FACPY042
IL=IL FACPY043
NSUR=NSUR FACPY044
NDXS=0 FACPY045
NBE1=0 FACPY046
NBE2=0 FACPY047
NBE3=0 FACPY048
DO 95 ID=IL,NLINM FACPY049
IF (IDM{ID+1)-IDM(ID}) 96,91,96 FACPY050
NCO=NCD+1 FACPY051
CONTINUE FACPY052
NCB=NCO FACPYD53
ISD=IDM(IL) FACPY054
IF (1SD) 97,9000,105 FACPY055
1SD=-15D FACPY056
NCB=0 FACPY0S7
ITT=-1 FACPY058
ILM=It-1 FACPYD59
DO 100 ID=1,ILM FACPY060
IM=IL-1D+1 FACPY061
IF (IDM(IM)-IDM{IM-1))} 105,99,105 FACPY062
NCB=NCB+1 FACPY063
CONTINUE FACPYOb4
IF (NVOL) 410,410,110 FACPY065
IF (IL-NLIN) 115,130,130 FACPY066
IF (NCO) 120,130,120 FACPY067
NC=NC+1 FACPY068
NT=NC FACPY069
NG=1 FACPYOT0
GO TO 140 FACPYOT1
NT=NC+1 FACPYOT2
NC=-1 FACPY073
NG=2 FACPYO74
DO 150 I=1,NSUR FACPYOT5
IF (MDM(I)-IFL(IL,1}) 150,160,150 FACPY0T76
CONTINUE FACPYOTT
60 TO 9000 FACPYOTS
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160
165
170
180

185

186
190
200
210
215
220
230
235
236
240
245
250
255
260
290
300
303
306
310
320
330

340
345

350

400
410
415
417
418
420
430
440
450
500

510
520

530
533
534

535

540

IF (1-NSUR) 165,170,170

IF (MDM(T)-MDM{I+1)) 170,180,170
NBE1=1

G0 TD 190

NGT=1

IF (IDM{IL))} 185;9000,186
NBE1=[+NCO

ITT=-1

GO TO 190

NGT=1

NBE1=I+NT

DO 200 I=1,NSUR

IF (MDM(1)-IFL{IL,2)) 200,210,200
CONTINUE

G0 TO 9000

IF {I-NSUR) 215,2205220

IF (MDM{I)~MDM(I+1)) 220,230,220
NBE2=1

GO TO 240

NGT=2

IF (IDM(IL)) 235,9000,236
NBE2=I+NCO

ITT=-1

G0 TO 240

NBE2=[+NT

GO TO (245;290)+NG

GO TO (250,260),NGT

IF (IFL(IL,3)) 290,255,290
NBE3=NBE1+ITT

G0 TO 306

NBE3=NBE2+ITT

GO TO 306

DO 300 I=1,NSUR

IF (MDM{T)=IFL{IL,3)) 300,303,300
CONTINUE

GO TO 9000

NBE3=1

1F (NBE1*NBE2*NBE3) 310,9000,310
IF ((NBE1~NBE2)*(NBE2-NBE3)*(NBE3-NBE1)) 320,9000,320
NBE1=10%(NBE1-1)
NBE2=10%(NBE2~-1)

IF (MLINBE3,1)+ML(NBE3,2)+MLINBE3,3)+ML{NBE3,4)) 340,330,340
NBEP=1

GO TO 345

NBEP=0

CONTINUE

NBE3=10%(NBE3~1)

DO 400 I=1,10

NBI1=NBE1+1

NBI2=NBEZ+1

NBI3=NBE3+I

AL(T)=ANINBI1)

AR(T)=AN(NBI2)

AE(1)=AN(NBI3)

60 T0 610

NDT=IDTNR(IL)/10
INR=IDTNR{IL)-10*NDT

NBE1=1L

IF (IFLUIL, 1)+IFL(IL,2)+IFL(IL,3)) 750,750,417
IF (IL-NLIN) 418,430,430

IF (IDMUIL)~IDM({IL+1)) 430,420,430
NBE3=IL+1

GO TO 520

DO 500 I=1,NLIN

IDMIL=IDM()

IF (IDMIL) 440,9000,450
IDMIL=~IDM()

IF (IDMIL~IFL(IL+3)) 500,510,500
CONTINUE

GO TO 9000

NBE3=I+IFL{IL,1)
INRP=IDTNR(NBE3)~10%( IDTNR (NBE3) /10)
IF (INRP) 540,540,530
NBE1=10%(NBE1-1)

NBE2=0

IF (IFLINBE3,1)+IFL(NBE3,2)+IFL{NBE3,3)) 534,533,534
NBEP=1

GO TO 535

NBEP=0

CONTINUE

NBE3=10%(NBE3-1)

GO TO 350

CALL DSAN

NBE1=10% (NBE1-1)

NBE2=0
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FACPYOT9

FACPY080
FACPY0B81

FACPY082
FACPY083

FACPY084
FACPY085

FACPY086
FACPYQ87

FACPY088
FACPY089
FACPY090
FACPYQ91

FACPYO0S2
FACPY093
FACPY094
FACPY095
FACPYQ96
FACPY097
FACPYQ98
FACPY099
FACPY100
FACPY101

FACPY102
FACPY103
FACPY104
FACPY105

FACPY106
FACPY107

FACPY108
FACPY109
FACPY110
FACPY111

FACPY112
FACPY113
FACPY114
FACPY115

FACPY116
FACPY117
FACPY118
FACPY119

FACPY120
FACPY121

FACPY122
FACPY123

FACPY124
FACPY125

FACPY126
FACPY127

FACPY128
FACPY129
FACPY130
FACPY131

FACPY132
FACPY133
FACPY134
FACPY135

FACPY136
FACPY137
FACPY138
FACPY139
FACPY140
FACPY141
FACPY142
FACPY143
FACPY144
FACPY145
FACPY146
FACPY147
FACPY148
FACPY149
FACPY150
FACPY151
FACPY152
FACPY153
FACPY154
FACPY155
FACPY156
FACPY157
FACPY158
FACPY159
FACPY160
FACPY161
FACPY162
FACPY163

15



DD 600 1I=1,10 FACPY164

NBI1=NBE1l+] FACPY165
NBI2=NBE2+1 FACPY166
AL{I)=AN{NBI1) FACPY167

600 AR(I}=AN(NBI2) FACPY168
610 IF (IL-1) 640+640,630 FACPY169
630 IF (IDM{IL-1)-IDM(IL)) 640,650,640 FACPY170
640 LEN=1 FACPY171
IF (IDM{IL)) 642,9000,645 FACPY172

642 LB=-NNP*IDM{IL} FACPY173
GO TO 646 FACPY174

645 LB=NNPx{IDM(IL)-1)+1 FACPY175
646 CONTINUE FACPY176
X=XB{LB) FACPY1T7
Y=YB(LB) FACPY178
Z=1B8(LB) FACPY179
1D=1 FACPY180
CALL DIRC FACPY181

GO TD 700 FACPY182

650 CALL StLCO FACPY183
700 CONTINUE FACPY184
RETURN FACPY185

750 NDXS=1 FACPY186
G0 TO 700 FACPY187
9000 WRITE OUTPUT TAPE 6.141IL FACPY188
1 FORMAT (51H1INPUT ERROR PROBABLY IN CONNECTION WITH INPUT UNIT,16)FACPY189
GO TO 700 FACPY190

END FACPY191
CFACRD FACRDOOO
SUBROUTINE CORD FACRDOO1
DIMENSION A(16684),1A(16684),X0(50),Y0(50),20(50} NMATE(50) FACRD0O2
14NFL(50,6),MDM({100),MELMA(100),MPRTI{100),MTETG(100)},MBOVR(100) FACRDO0O3
2,ML110044),1DM(200) yIELMA(200},IPRTE(200),IGYGZ(200),ARMX (200) FACRDOO4
3,IMYMZ(200),IMFBO{200)4IDTNR(200),IFL{200,3),AN(2000),IBON(50,4) FACRDOOS
44BORC(50,8),NCL(200},XIR{100}+YIR{100)},ZIR(100) 4NX(50),NY(50) FACRDOO6
54NZ(50} FACRDOOT
COMMON A FACRDOOS8
EQUIVALENCE (A.IA),(A(1001)+X0)y{A({1051),Y0),(A(1101),Z0) FACRDOOS
1,(A(1151),NMATE) , (AE1201)4NFL) 4 (A{1501),MDM),{A{1601),MELMA) FACRDO10O
29(A(1701) yMPRTI), (A(1801),MTETG),{A(1901),MBOVR),(A(2001),ML) FACRDO11
3y(A{2401),IDM),(A{2601),IELMA),(A{2801)4IPRTE},(A(3001),IGYGZ) FACRDO12

49 (A(3201) 5 IARMX), {A(3401)4,IMYMZ), (A(3601),IMFBO),(A(3801),IDTNR) FACRDO13
5y{A(4001) 2 IFL) ,(A(4601),AN),(A(6601),IBON),{A(6801),BORC) FACRDO14

69 (A(T201)4NCL) 4 {A{T401),XIR} 4 (A(T501),YIR),(ALTE601),ZIR) FACRDO15
Te(ALTTOL) oNX) o (ALTT51)4NY), (A{T7801),NZ) FACRDOL6
EQUIVALENCE (A(1),NE)y(A(2)4NVOL),(A(3)9NSUR) s (A{4),NLIN) FACRDO17

Ly (A(S) 4LNG) s (A(6) s ISDE) S (A(T)I+NC) 4 (A(B) 410} 4y(A(9),CF),(A(10),XMI) FACRDO1S

29 (AL11),YMI )9 (ACL12)4ZMI) o (A(13) 9 XMX) s (A{14),YMX )y (A(15),4ZMX) FACRDO19
391A(26)4IBOT) o (A{17)4SCX),(ALLB),SCY),{A(19),SCZ)»{A(20),DER) FACRD020

49 (A(21) 9ER) 2 {A(22) s TERJ S (AC23)4NNI 4y (A(24] yXNN] 4 (A(25),NNP} FACRDO21

5y (A{26),KR) FACRDO22
DIMENSION XB{2000),YB{2000),ZB(2000},CC(17,17,6)+EL(200,5) FACRDO23
EQUIVALENCE (A(7951),XB),(A(9951),YR}+(A{11951),ZB),(A(13951),CC) FACRDO24
14(A(15685),EL) FACRDO25

EQUIVALENCE (A(30)IMAT),(A(31),ITEM},(A(32),TELT),(A(33),IPRS) FACRDO26
1,(A{34),ITIC)»(A{35),ITGY) s (A(36),MBON)»{A(37)4MCV), (A{38)4+MNR) FACRDO?7
29(A(39),ITGZ) s {A(40) s TARE) s LA{4] )y IMMX) o (A(42) ,IMMY),{A(43),IMMZ) FACRDO28
39(AL44) 3 IMFL) s (AL45)4JBON)y (AL46),NDT) s (A(4T),INR), (A(4B)4NTOT) FACRDO29

DIMENSION 1IST(4),AD(200),DC(3,+3),C0(3),CP(3),CMI(3),CMX{3),DUB(3) FACRDO30

1,0UA(3,3),0MB(3),0MA(343)4LL(442)4XX{17517},YY{(17,17) FACRDO31
EQUIVALENCE [A(101),IS),{A(102),ISP),(A(103),IB)4(A(104)},IBB) FACRD0O32
1,(A(105),1Q)5(A(106)51),(A{107),IL),(A(108),+IBC),(A[109),IC) FACRDO33
29(A(110)43BCY+(A(211),4JC)o(A{112),ISPD)ylA(L13),]IK)},(A{114),IKD) FACRDO34
34(A(131),IST)»(A{135),AD),{A{335)},DC),(A(344),C0), (A(347),CP) FACRDO35
49 (A(350),CMI)»(A(353},CMX)4(A(356),DUB),{A{359},DUA),(A{368),DMB) FACRDD36
Se{A(371)yDMA) 4 (A(380),LL)},(A(388),J),(A[389),IM),(A(390),IM) FACRDN37
6y (A1391),TIM), (A1392),JIM) 4y (A(393),12),(A{394),J2),(A(395),DN) FACRDN38
Ty(A(396)4,DD) 4 (A(397)+X2),(A(398),Y2)s(A{399),NDX), (A(400),11) FACRDO39
8y {A(401)4J1),»(AL402),4PRIY) FACRDO40
EQUIVALENCE (A{403).XTP)3{AL404),YTP)LAL405) XX ), (A(694),YY) FACRDN4)
I1=11 FACRDO42
Ji=J1 FACRDO43
i=1 FACRDO&44
J=J FACRDO45
X1=XX{I1sJd1)+PRIJF(X2-XX{11+J1)) FACRDD46
Y1=YY{I1,J1)4PRIUR{Y2-YY(I1,J1)) FACRDO&T
IF (MCV) 120,+120,110 FACRDO48
110 NBX={X1-CMI(1))*SCX FACRDO49
NBY=(Y1-CMI{2))%*SCY FACRDOSO
JB={NBX-1)/36+1 FACRDO51
ACH=EL (NBY,JB) FACRD0O52
JBT=NBX-36%(JB-1) FACRDOS3
IF (LEBIN(ACH,JBT))} 300,300,120 FACRDOS4
120 NC=NC+1 FACRDNS5S
XTP=XTP+X1 FACRDOSE
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YTP=YTP+Y1
300 RETURN
END
CFANTA

SUBROUTINE DATA

DIMENSION A{16684),1A(16684),X0(50),Y0(50),ZU(50),NMATE(50)
1yNFL(50,6),MDM(100),MELMA(100),MPRTI{100),MTETG(100),MBOVR{100)
24ML{10044)+IDM(200)},IELMA(200),4IPRTE(200),IGYGZ(200)+1ARMX(200)
3, IMYMZ{200},IMFBO(200),IDTNR{200),IFL{200,3),AN(2000),IBON(50,4)
43BORC(5048)4»NCL{200}+XIR(100),YIR(100)4ZIR{100)4NX{50},NY(50)
5+NZ(50)

COMMON A

EQUIVALENCE (A,IA),{(A(1001}),X0),(A{1051),Y0),(A(1101),20)
1,(A{1151) ,NMATE )4 {A(1201) 4NFL),(A(1501),MDM),(A(1601)4MELMA}
2,(A(1701) MPRTI), (A(1801)4MTETG),(A{1901),MBOVR}, (A(2001},ML)
3,(A(2401),IDM), (A(2601) 4 IELMA),(A(2801)IPRTE){A(3001),IGYGZ)
49{A(3201),IARMX),(A(3401),1MYMZ),(A(3601),IMFRO),(A(3801),IDTNR})
5, (A14001),IFL) 4+ (A(4601) AN}, (A{6601),IB0N},(A(6801),BORC)

64 (A(T201)4NCL) 4 (A{T7401)4XIR) 4 (A{T501),YIR)4(A(T7601)4,Z1IR)
TolACTTOL) oNX) o (ALTT51) 4NY ), (A(T78B01)4NZ)

EQUIVALENCE (A{1},NE),(A(2),NVOL),{A{3),NSUR),(A{4),NLIN)

19 (AUS)yLNG) » (A(6) 9 ISDE)y (ALT)4NC),(ALB)4I0) 4 (A{9),CF)s(AL10),XMI)
29 (A1) YMI) s (ACL2)4ZMI) 5 (A(13) 4 XMX) 4 (A{14),YMX )}, (A(15),ZMX)

39 (A(16) s IROT) o (A{17)4SCX) 4 (A{18),SCY),(A(19)+SCZ)+{A{201},DER}

4y (AL21)}4ER) 4 (A(22),TER) 4 {AI23)4NN), (A{24) 4XNN} 4 (A(25)4NNP)

5, (A(26)+KR)

DIMENSION XB(2000},Y8(2000),2B(2000),CC{17,417,6),EL{200,5)

EQUIVALENCE (A(7951)4+XB)s({A{9951) YR}, (A{11951),ZB),(A{13951),CC)
1,(A(15685),EL)

DIMENSION IBTE(16)4AL(10),AR(10),AE(10),C0{3),CP(3)

EQUIVALENCE (A(30),IMAT),(A(31)},ITEM),(A(32)},IELT),{A(33),IPRS)
1,{A{34),ITIC)+(A(35),ITGY),(A(36),MBON),(A{(37),MCV),(A(38),MNR)
24(A(39),1TGZ) s (A(40) 4 TARE) 9 {A(41), IMMX),{A{42]),IMMY ), (A(43),IMMZ)
3.1A(44), IMFI) o (A{45),JBON), {A(46)4NDT), (A(4T7),INR), (A{48),NTOT)
Gy (A{49) 4 IBTE} sy (A(65)4ETT) y(A(66)IL),(A(6T)4NBEL1),(A{68),NBE2)
Sy {A{69)yNBE3 ), {A{T0),ISD)Y,(A{71),AL),(A(BL1},AR},(A(91),AE)

69 (A(103),INRP) s {AL104)4,LEN},(A(105),C0D),{A(102),IBN)s(A(L0L)}4ELL)
Ty(A(108)4,CP)»(A{111)4+DX)y (A(112)4DY),(A(113),DZ),{A(114),LE)

8y (A(115),DISD) s (A(116)4DXNL) 4 (A(217)4DISL)s(A(118),ACL)

9, (A{119),NDTM), (A{120),1ID),(A{121),DT)

EQUIVALENCE (A(122)4X),(A(123)9Y)s(A(124)4Z),(A(125)4XE)

1, (A(126),YE) 4 (A(127),ZE) , (A{128),XA),(A(129),YA)},{A(130),2A)
24(A(131)4LB)y(A(132),NBEP)y{A(133),NBET),{A(134),NDXS)

CALL DORB

IF {NE-1) 100,700,100

100 IF {NVOL) 210,210,110
110 WRITE OUTPUT TAPE 6,1

FACRDOS7

FACRDOS8
FACRDO59
FADTANON
FADTAOOY
FADTANN?
FADTAOON3
FADTADO4
FADTANOS
FADTAONG
FADTAOOT
FADTAODB
FADTAQDS
FADTAOQ10
FADTAOLL
FADTAO1?
FADTAOL3
FADTAOLS
FADTAD15
FADTAOLE
FADTAOYT
FADTAO1I8
FADTAOLY
FADTAO20
FADTAO?1
FADTAD2?
FADTAD23
FADTAO?4
FADTAO?25
FADTAN?6
FADTAOR27
FADTAN28
FanTAN29
FADTAO30
FADTAO31
FADTAO32
FADTAD33
FADTAN3S
FADTAO35
FADTAN36
FADTAQ37
FADTAN38
FADTAO39
FADTAD4O
FADTAQ4]
FADTANG?2
FADTAD43

1 FORMAT (// 8H S UN NO, 5Xy33HCOEFFICIENTS OF SURFACE EQUATIONS//FADTAQ44

1
NTOT=10%NSUR
READ INPUT TAPE 5,4y (AN(J),J=1,NTOT)
4 FORMAT (10E8.0)
DO 200 I=1,NSUR
NBE=10%(I~1}+1
NEA=NBE+9
WRITE QUTPUT TAPE 6,2,1,MDM{I),{AN(J),J=NBE,NEA)
2 FORMAT (21442X410F11.4)
MBON=MBOVR{1)/100
IF (I-1) 120,120,130
120 1BOT=MBON
130 IF (IBOT-MBON) 140,200,200
140 1BOT=MBON
200 CONTINUE
G0 TO 310 ,
210 WRITE DUTPUT TAPE 6,3

FADTAD4S
FADTAQ46
FADTANAT
FADTAN4S
FADTAQ49
FADTAOS0
FADTADS1
FADTAO52
FADTAO53
FADTAOS54
FADTAO55
FADTAO56
FADTAQ57
FADTANSS
FADTAO59
FADTAQE0
FADTA061

3 FORMAT (// 8H L UN NO, 5X+45HCOEFFICIENTS OF LINE EQUATIONS OR CFADTA062

100RDINATES//)
NTOT=10%*NL IN
READ INPUT TAPE 544, (AN{J)+J=1,NTOT)
DO 300 I=1,NLIN
NDT=IDTNR(I)/10
INR=IDTNR(T)—10%NDT
NBE=10%{I-1)+1
NEA=NBE+NDT-1
IF (INR} 270,270,280
270 NEA=NEA+NDT
WRITE QUTPUT TAPE 652,1,1DM(I),(AN(J)+J=NBE,NEA,2)
WRITE OUTPUT TAPE 6,5, (AN(J+1)+J=NBE,NEA,2)
5 FORMAT (13X,10F10.5)
GO TO 300
280 WRITE BUTPUT TAPE 642,1,IDM(I)s (AN(J),J=NBE,NEA)
300 CONTINUE
310 DO 400 I=1,4NLIN
MBON=IMFBO(I)~100%(IMFBO(I1)/100Q)
IF (IBOT-~MBON) 320,400.400
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FADTA063
FADTAOG4
FADTAQ65
FADTAOG6
FADTAO67
FADTAD68
FADTAOD69
FADTADTO
FADTAOT1
FADTAOT2
FADTAOT73
FADTAQTS
FADTAOTS
FADTAOTGE
FADTAOT7
FADTAQT8
FADTAOQ79
FADTAOB0
FADTADBY

17



18

320
400

410
[

7

500

8
600
700

IBOT=MBON

CONTINUE

IF (IBOT) 700,700+410
WRITE QUTPUT TAPE 6,6

FADTAOB2
FADTANB3
FADTANB4
FADTAOB5

FORMAT {// 8H B UN NO, 2X965HNG OF DIRECTIONS RELATED TOU EACH UTFADTANB6

1HER AND THE RELATION CONSTANTS//)

FADTANST

READ INPUT TAPE 5,7, (IRON(T43)44=1,4),(B0RC{1,J),3=1,8),1=1,1R0T)FaDTA0OEE

FORMAT (414,8E8.0)

DO 600 I=1,180T

DO 500 J=1l,4

Ja=4%)

IBTE(J4-3)=1BON(I,J)/1000
IBTE(J4=~2)=IBON{I,J)/100-10*IRTE(J4~3)
IBTE(J4—1)=IBON(I,J)/10-10*%IBTE(J4—~2)-100*IBTE(J4-3)
IBTE(J4)=TRON(T,J)~10%IRTE(J4~1)-100*IRTE(J4—2)-1000*IBTE (J4-3)
CONTINUE

WRITE OUTPUT TAPE 6,841, (IBTE(2%J-1),IBTE(2%J)+BORC{LI,J)+J=1,8)
FORMAT (18,8(14412,F8.4))

CONTINUE

RETURN

END

CFADRC

105
106
110

120
130

140

SUBROUTINE DIRC

DIMENSION A(16684),1A(16684),X0(50)sY0(50),20(50) 4NMATE (50)
1yNFL{5046) sMDM{100) ,MELMA({100) sMPRTI{100) sMTETG(100),MBOVR {100)
2,ML(100,4),1DM{200), 1ELMA(200), IPRTE(200) +1GYGZ (200) 4 [ARMX (200)
3, IMYMZ {200}, IMFBQ(200) , IDTNR (2003, IFL{200,3) yAN(2000) , IBON(50,4)
44BORC(50,8) yNCL(200) s XIR(100},YIR(100]),ZIR(100) ,NX{50),NY(50)
5,N2{50)

COMMON A

EQUIVALENCE {A,1A),{AL1001),XD},(A11051),Y0),(A{1101),20)

1o (A(1151) ,NMATE )4 (AL1201),NFL), (ACL501)4MDM) 4 (A(1601),MELMA)

2, (A{1701) 4MPRTI), (A{1801) yMTETG) s (A{1901) yMBOVR) 4 (A (2001 ) ,ML)

3, (A{2401),1DM)y (AL2601),TELMA)s (A(2801),IPRTE), (A({3001),1GYGZ)
44 {A(3201),TARMX), (A{3401),IMYMZ),{A(3601),IMFBO),{A(3801),IDTNR)
54 (A(4001)yIFL) 4 (A(4601)5AN),(A(6601),IBON) 5 (A(6801),BORC)

6y (ALT201) 4NCL) 5 ({A{T401) ,XIR) 5 (AL7501) ,YIR) y{A(7601),ZIR}

Ty (A(TTOL) 4NX)+ (A(TT51)4NY )y (A(TBO1)4NZ)

EQUIVALENCE (A(1),NE),LA(2)4NVOL) 1 1AL3) ,NSUR) ,{AL4),NLIN)
15(A(5),LNG) 5 {A{6) s ISDE) 4 (ALT)4NC)5(AL8) 310)4(AL{9),CF) 4 (AL10),XMIT)
2, (ALL1) YMI) o (ACL2) yZMT) 4 CALT3)  XMX) 5 (AC14) s YMX) 4 (A(L15 ) ,ZMX)
34(A(16),IB0T)»(A(L7),SCX) 4 (A{18),5CY)(ALL9),SCZ)s(A(20),DER)
4y (AT21) yERT 5 (AU22) yTER) 5 {A(23) yNN) 5 (A{24) yXNN} 4 (A(25) NNP)

5, (A126) 4KR) 4 (A(27),DT)

DIMENSTON XB(2000),YB{2000),Z8(2000),CC(17+17+6),EL(200,5)

EQUIVALENCE (A(7951),XB), (A(9951),YB),(A(11951),2B),(A{13951),CC)
1, (A115685) ,EL)

DIMENSION IBTE(16),AL{10),AR(10),AE(10),C0(3),CP(3)

EQUIVALENCE (A(30),IMAT), (AI31),ITEM),(AL32),IELT),(A(33),IPRS)
19(A(34),ITIC)» (A(35),1TGY) s (A(36),MBON) 4 {A(37)4MCV ), (A(38)4MNR)
25 (A(39),ITGZ) » (A(40) yTARE) » (A{41), IMMX ), (A142) , IMMY ), (A(43),IMMZ)
3y (AL44) 3 IMFI) 5 {A{45) 2 JBONYy (A(46) 4NDT )y (A(47) INR), (A(48),NTOT)
4y (ALA9) yIBTE)  (AL65) 4ETT) o (A{66)4IL) 4 (A{6T) NBEL) s (A(68),NBE2)
5y (A(69) sNBE3) 5 (A{TO)»1SD) 4 (ALT1),AL) s (A(BL) +AR) 4 (A(91),AE)

69 LAT103) , INRPY, {AL104) ,LEN),{A(105),C0O),(A(102) ,IBN},{A(101},ELL)
T9{A(108)4CP) o {A(LL1),DX}5{A(L112),DY), (A(L113),DZ),(A(114),LE)

8, {A(115),DISD) s (A{116),DXNL) y(A(117),DISL) »(A{118],ACL)

9, (A(119),NDTM), (AL120),1D)

EQUIVALENCE (A(122),X)y(A0123),Y),(A(124)+2) »(A{125),XE)
190A(126),YE) 4 (A(127),ZE) 9 (A{128) XA}y (A(129) 4YA), (A(130)ZA)

2, (AT131),LB) s {A(132) ,NBEP) ,{A(133),NBET), (A(134]),NDXS)

DIMENSTON CL(3),CR(3)

1D=1D

IL=1L

SGN=1,

IF (IDM(IL)) 105,106,106

SGN=-1.

IF (NVOL) 110,120,110

CLUL)=AL(4)+ALI5)*Z+AL(T)*Y+2,%AL (105X
CL{2)=AL{3)+ALI6)XZ+AL(T)#X+2 ¥ AL (9)*Y

CL{3)=ALI2)+ALIS)EX+AL (6)%Y+2 AL (8)*Z

CR{1)=AR{4)+AR(5)¥Z+AR(T)*Y+2. % AR(10) %X

CR{2)=AR{3)+AR(6)¥Z+AR{T)*X+2 . #AR(9) %Y

CR(3)=AR(2) +AR(5)*X+AR(6)*Y+2 , %AR(8)*Z

G0 TO 140

IF {INR) 130,150,130

CLULY=AL(3)+ALI4)EY 42 FAL (6) %X
CL{2)=AL(2) +AL(4)%X+2.%AL{5) %Y

CL{3)=0.

CR(1)=0.

CR(2)=0.

CR(3)=1,

CO{1)=CL{2)*CR{3)-CL(3)%CR(2)

CO(2)=~(CL{1)*CR{3)=-CL(3)*CR(1))

CO(3)=CL{1)*CR{2)-CL(2)*CR(1}
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FADTAQ89
FADTAD90
FADTAOYL
FADTADS?2
FADTAD93
FADTANS G
FADTAD9S
FADTANYE
FADTANST
FADTA098
FADTAN9Y
FaDTA1DQ
FADTALIO1
FADTALO2
FADRCO0O
FADRCOO1
FADRCOO2
FADRCOO3
FADRCO04
FADRCO05
FADRCOO6E
FADRCOOT
FADRCOOS
FADRCO09Y
FADRCO10
FADRCO11
FADRCO12
FADRCO13
FADRCO14
FADRCO15
FADRCO16
FADRCD17
FADRCO18
FADRCO19
FADRCO20
FADRCO21
FADRC022
FADRCO23
FADRCO24
FADRCO25
FADRCO26
FADRCO27
FADRC028
FADRCO29
FADRCO30
FADRCO31
FADRCO32
FADRC033
FADRCO34
FADRCO35
FADRCO36
FADRCO37
FADRCO38
FADRC039
FADRCO40
FADRCO41
FADRC042
FADRCO43
FADRCO44
FADRCO45
FADRC046
FADRCO47
FADRC048
FADRC049
FADRC050
FADRCO51
FADRCO052
FADRCO53
FADRCO54
FADRCO55
FADRCO56
FADRCOS57
FADRC058
FADRC0O59
FADRCO60
FADRCO61
FADRC062
FADRC063



GO 7O 200 FADRCO64

150 CO(1)=AL{2%ID+1)=AL(2%ID-1) FADRC065
CO(2)=AL{2%ID+2)-AL{2*ID) FADRCO66
C0{3)=0. FADRCO67

200 COL=SQRTF(CO(1)*CO(1}+C0(2)*CO(2)+CO(3)%CO(3)) FADRC068
DO 300 I=1,3 FADRC069
300 CO(I)=CO(I)/COL FADRCO70
DX=DER*CO{1)*SGN FADRCOT1
DY=DER*CO(2)%SGN FADRCOT2
DZ=DER*CO(3)%SGN FADRCOT3
RETURN FADRCOT74
END FADRCOT75

CFADRB FADRBOOO
SUBROUTINE DORB FADRBOO1
DIMENSION A(16684),1A(16684),X0{50),Y0(50)4Z0(50),NMATE(50) FADRB0O2

14NFL(5046) yMDM(100)4MELMA({100),MPRTI(100) MTETG{100),MBOVR{100) FADRBOO3
24ML{100,4)41IDM(200) 4 IELMA(200)y IPRTE(200) 4IGYGZ (200),IARMX(200) FADRBOO4
3, IMYMZ(200),IMFBO(200),IDTNR(200)» IFL{200+3)+AN(2000),IBON(50,4) FADRBOOS

49BORC{5058)4NCL(200)yXIR(100),YIR(100),ZIR(100)+NX(50),NY(50) FADRBOOS
S5yNZ(50) FADRBOOT
COMMON A FADRBOOS8
EQUIVALENCE (A,JA),{A(1001)yXO),(A(1051),Y0)+{A{2101),20) FADRBOO9
14 (A(1151)yNMATE)» (A(1201)4NFL) 4 (A(1501},MDM),{A{1601)4+MELMA) FADRBOLO
29 (A(1701) yMPRTI ), (A{1BOL),MTETG) y (A(1901) ¢MBOVR )}, (A(2001) ML) FADRBO11
3y(A{2401),1DM), (A{2601) 4 TELMA), {A(2801),4IPRTE),(A(3001)41GYGZ) FADRBO12
4y (AE3201) 9y TARMX) , (A(3401),IMYMZ),{A{3601),IMFBO),{A(3801),IDTNR} FADRBO13
54 (A(4001) 9 IFL)y (A(4601)45AN) 4+ {A{6601)+IBON),(A({6801),BORC) FADRBO14
69 (A(T201) 9NCL) 9y (A(T401) 3 XIR} 4 (ALT501)+YIR) {A(T7601),ZIR) FADRBO15
ToUALTTOL) 9NX) 9 {ALTT51)9NY} 9 (A(T801)sNZ) FADRBO16
EQUIVALENCE (A(1)sNE)9{A{2)yNVOL)o(A(3),NSUR),»{A(4),4NLIN) FADRBO17
1y (A(5)4LNG) 9y {A(6)+ISDE) s (ALT)sNC)5(A(B),I0)4(A(9)4CF)4(A(10),XMI}) FADRBOLS
29y (AL1Y) s YMI) 5 (ACL2)2ZMT) g (ALL13) 3 XMX) o (A114) 3 YMX) 4 {A(L5),ZMX) FADRBO19
3y (A{16),1B0T)s{A{17)+SCX),{A(18),5CY)»(A(19)+SCZ},(A(20),DER) FADRBO20
49 TAL21),ER) y LAL22) s TER) y{A(23) 4NN) » (A{24) yXNN) , (A(25) +NNP) FADRBOZ1
54(A{26),KR) FADRRO22
DIMENSION XB(2000),YB(2000)+ZB{2000)+CC{17,17+6),EL(200,5) FADRB023
EQUIVALENCE (A{7951)4XB),(A(9951),YB),(A{11951),2B),(A(13951),CC) FADRBOZ24
1,{A(15685})4EL) FADRBO25
DIMENSION IBTE({16),AL110),AR{10),AE(10)},CO(3},CP(3) FADRBO26

EQUIVALENCE (A(30),IMAT) {A(31),ITEM),(A{32)IELT),(A(33),IPRS) FADRBO27
1,(A{34),ITIC)y(A(35),ITGY) s (A(36)4MBON),(A(37)4MCV),{A{38),MNR) FADRBO28
29(A(39),ITGZ) s (A(40) s TARE) o (AL41) 4 IMMX), (A(42) yIMMY ), (A(43),IMMZ) FADRBO2Y
39(A(44) s IMFI) o (A{45),JBON) 2 (A({46)4NDT) s {A(4T7) yINR) 4 (A(48)yNTOT) FADRBO30

4Ge{AL49),IBTE}, (ALES),ETT),LAL66),IL)LAL6T) NBEY),(A(68B),NBE2) FADRBO31
59(A(69)sNBE3) 9 (A({T70)9ISD) 4 (A(TL)4AL) s ({A{BL1)+AR) 4 (A(911},AE) FADRBO32
69 {A(103)+INRP) y(A{104),LEN)+(A(105)+CO)»(A(102),IBN),(A{101),ELL) FADRBO33
T9(A{108)4CP) 4y (ALL11)4DX)4(A(1122),DY)s{A{113),DZ),(A(114)4LE) FADRBO34
8y (A(115)4DISD) 4 (A(L116)4DXNL),(A(117),DISL),(A{118B),ACL) FADRBO35
Sy (A{119)NDTM), (A{120),ID),»(A{121),DT) FADRBO36
EQUIVALENCE (A{122)9X)y(A(123)4Y)s(A(124)42Z),{A(125),XE) FADRBO37
15(A(126)yYE) 9 (A{127)9ZE) 9 (A{128)4XA) 9 (A1129)4YA)42({A(130)4ZA) FADRB038
29 (A(131)4LB)y(A(L32)yNBEP)+{A(133),NBET)»(A(134),NDXS) FADRBO39
34(A(135),181) FADRBO40O
READ INPUT TAPE 5,2yNVOL4MSURSNLIN, TO,NU NV 4NW,CF4XT,YT,ZT4%XB(1) FADRBO%41
1oYB{1)4ZB(1) 4 XMIyXMXsYMI,YMXyZME, ZMX FADRBO42
IF (ABSF(CF-1.}-,01) 90,95,95 FADRBO43

90 CF=1.0001 FADRBO44
95 XO(I0)=XT FADRBO45
YO(I0)=YT7 FADRBO4E
Z0(10)=Z7 FADRBO&4T
NX{10)=NU FADRBO48
NY{I0)=NV FADRBO4Y
NZ{10)=NW FADRBOS0

2 FORMAT (12+4213,4124E4,0412E5.01 FADRBOSY
IF (NVOL) 10041004110 FADRBO52
100 WRITE OUTPUT TAPE 6,3 FADRBO53
3 FORMAT (33HODATA FOR TWO DIMENSIONAL PROBLEM///) FADRBOS54
GO TO 120 FADRBOS5
110 WRITE QUTPUT TAPE 6,4 FADRROS56
4 FORMAT (35HODATA FOR THREE DIMENSIONAL PROBLEM///) FADRBOST
120 CONTINUE FADRBOS8
WRITE OUTPUT TAPE 6+6+NVOL ¢4NSURyNLINyIOyNU¢NV,NW,CF,X0(I0),YO(IO) FADRBNS9
1,Z0(10),XB(1),YB(1)+4ZB(1) FADRBO60O

6 FORMAT (39H NUMBER OF THREE DIMENSIONAL SUBDOMAINS ,11X,4HNVOL,116 FADRROG1Y
1/39H NUMBER OF FACES OR TWO DIM. SUBDOMAINS,11X,4HNSUR,I16 FADRB062

2/44H NUMBER OF LINEAR FACES OR ONE DIM. ELEMENTS, 6X,4HNLIN,I16 FADRBO63
3/47H NO., OF SUBDIVISION IN WHICH SPECIAL POINT LIES,5X,2HI0,116/39FADRBOG4
4H NUMBER OF DIVISION IN THREE DIRECTIONS,9X,6HNX(I0),116/48X,6HNY(FADRBO6S
510)4116/48X+6HNZ(I0),116/21H FACTOR OF REFINEMENT,31X,2HCF,E16,6/ FADRBOOS
629H COORDINATES OF SPECIAL POINT,19X+6HXD(I0)E16.6/48X,6HYO(I0)s FADRBOGT

TE16.6/48X46HZ0(10),E16.6/26H COORDINATES OF THE ORIGIN,23X, FADRB068
85HXBl1)y, E16.6/49X,5HYBI(1)y E16.6/49X,5HIB(1), E16.6) FADRBO69
WRITE OQUTPUT TAPE 647, XMI4XMXyYMIyYMX,ZMI4ZMX FADRBOTO
7 FORMAT (41H MINIMUM AND MAXIMUM BOUNDARY COORDINATES, 9X,4HXMIM, FADRROT1
LE16+6/50Xy 4HXMAX3EL1646/50Xy 4HYMINSEL1646/50X 94HYMAX 3E1646/ FADRBO72
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250X 4HIMIN,EL6.6/50X 4 4HIMAX s EL6.6//7) FADRB073

IF (NE-1) 125,600,125 FADRBOT4

125 WRITE OUTPUT TAPE 6,18 FADRBO75
18 FORMAT (1H1) FADRBOT6
IF (NVOL) 310,310,130 FADRROT7

130 READ INPUT TAPE 548 {MDM({I)}yNMATE(I)y (NFL(IyJ)sJ=1,+6),I=1,NVOL) FADRBO78
8 FORMAT {2(814,8X)) FADRBOT9
DO 200 I=1,NVOL FADRBOBO

IF (MDM(I)-1I) 9000,200,9000 FADRBOSB1

200 CONTINUE FADRBO82
WRITE QUTPUT TAPE 6,9 FADRB0O83

DD 250 I=1,NVOL FADRBOB4
IMAT=NMATE(1)/100 FADRRO8BS
ITEM=NMATE(1)-100%*IMAT FADRBOB6
WRITE OQUTPUT TAPE 6410919 IMAT, ITEMy(NFL(IyJ) 4J=1+6) FADRBO87

9 FORMAT (19H VOLUME INFORMATION// 8H SUBD NO, 5X ,8HMATERIAL,2X, FADRBOBS
111HTEMPERATURE, 2X,11H1ST FACE NO,2X,11H2ND FACE NO,2X,11H3RD FACEFADRB089Y

2 NOy2X911H4TH FACE NOy2Xs11HS5TH FACE NOs2X,11H6TH FACE NO//) FADRB0O90

10 FORMAT (9{18,5X)) FADRBO91
250 CONTINUE FADRBO92
NBAS=1 FADRB093
NSON=2 FADRBO94
K1I=6 FADRBO9S

255 JP=NSON+1 ) FADRBO96
DO 300 J=NBAS,NSON FADRBO9T

DO 295 I=1,NVOL FADRB0YS

IF ({NFL(1,5)-1)%(NFL{1,5)-NSUR}} 260,260,9100 'FADRR0O99

260 IF ({NFL{I,6)=1)%(NFL(I,6)~NSUR)) 2654265,9100 FADRB100
265 IF ((NFL(T,J)=1)%(NFL{I4J)-NSUR)) 270,270,9100 FADRB10O1
270 DO 290 II=1,NVOL FADRR102
IF (I-11) 275,280,275 FADRB103

275 IF (NFL{I,J)-NFL{I1,J)) 280,9100,280 FADRB104
280 DO 285 K=JP,6 FADRB105
IF (NFL(Y,J)-NFL({II,K)) 285,9100,285 FADRB106

285 CONTINUE FADRB107
290 CONTINUE FADRB1NS
295 CONTINUE FADRB109
300 CONTINUE FADRB110
IF (NSON~4) 305,310,310 FADRB111

305 NBAS=3 FADRB112
NSON=4 FADRB113

GO TO 255 FADRR114

310 CONTINUE FADRB115
IF (NSUR) 9200,9200,320 FADRB116

320 READ INPUT TAPE 5411,(MDM(I},MELMA{L)}+MPRTI{I},MTETG(I},MBOVR(I) FADRR117
La(MLITsJd) 9d=144),I=1,NSUR) FADRB118

11 FORMAT (2(914+4X)) FADRR119
WRITE OUTPUT TAPE 6,12 FADRB120

DO 400 I=1,NSUR FADRR12}
IELT=MELMA(1}/100 FADRB122
IMAT=MELMA(1)-100%IELT FADRB123
IPRS=MPRTI(1)/100 FADRB124
ITIC=MPRTI(I)-100%IPRS FADRB125
ITEM=MTETG(1}/100 FADRB126
ITGY=MTETG(I)~100%ITEM FADRB127
MBON=MBOVR(1)/100 FADRB128
MCV=MBOVR{1)/10-10%MBON FADRB129
MNR=MBOVR ( I)~10%MCV=-100%MBON FADRB130

12 FORMAT{/21HOSURFACES INFORMATION// 8H SURF NO,2X,6HELEMNT ,2X,6HMATFADRR]31
1ERL ¢ 2Xy 6HPRESSR y2X s 6HTHICNS , 2Xy 6HTEM CH,2X6HTEM GR,2X,6HBND CN,2XFADRB132
2y6HCV IDXy2X,6HINP TP2Xy6H1ST FCe2Xy6H2ND FC 42X 46H3RD FC,y2X,6H4THFADRR133

3 FC//7) FADRB134
WRITE OUTPUT TAPE 6,513,14MDM(1)},IELT,IMAT,IPRS,ITIC,ITEM,ITGY,MBONFADRB135
14MCVoMNR 4 (ML(I4J)yJ=144) FADRR136

13 FORMAT {214,1318)} FADRR137
400 CONTINUE FADRB138
IF (NVOL) 401,401,485 FADRR139

401 DO 480 J=1,2 FADRB140
DO 480 I=1,NSUR FADRB141

IF ({ML{I,J)-1)%{ML(I,J)-NLIN)) 405,405,9100 FADRB142

405 IF ((MLUT,J+2)-1)%(ML{T,J+2)~NLIN}) 410,410,9100 FADRR143
410 DO 470 iI=1,NSUR FADRB 144
IF (I-11) 420,430,420 FADRB145

420 IF (ML{I,J)-ML(II,4)) 430,9100,430 FADRB146
430 DO 460 K=3,4 FADRA147
IF (ML(I,J)~ML(II,K)) 460591004460 FADRB148

460 CONTINUE FADRR149
470 CONTINUE FADRRB150
480 CONTINUE FADRB151
485 READ INPUT TAPE 64914, (IDM(I),IELMA(I},IPRTE(I),IGYGZ(I),IARMX{I) FADRB152
1, IMYMZ (1), IMFBO(T),IDTNRIT), (IFL(T+d)yd=143),I=1,NLIN} FADRB153

14 FORMAT (2(714,413)) FADRR154
WRITE OUTPUT TAPE 6,15 FADRB155

15 FORMAT {/18HOLINES INFORMATION// 8H LINE NUO,2X,6HELEMNT,2X,6HMATERFADRB156
1L 42X, 6HPRESSR 42X 6HTEM CHy2X,6HTEM GY42X,6HTEM GZ,2X,6HS AREA,2X FADRR157

JPL TECHNICAL MEMORANDUM 33-431



16
500
600

9000

17
9100

20
9200
19
9300

CFADA

110

296HTOR CS42X,6HMOIN Y,2X,6HMOIN Z,2X,6HANG FI,2X.6HBND CN,1X,
36HNDTINR,9H FACE NO//)
DO 500 I=1,NLIN
IELT=IELMA(I)/100
IMAT=TELMA(I)-100%IELT
IPRS=1PRTE(1)/100
ITEM=IPRTE(I)-100%IPRS
ITGY=IGYGZ(1)/100
ITGZ=IGYGZ{1)-100*ITGY
TARE=TARMX(11)/100
IMMX=TARMX(I)~100%]ARE
IMMY=1IMYMZ(1}/100
IMMZ=IMYMZ(1)-100%IMMY
IMFI=IMFBG{I)/100
JBON=IMFBO(1)-100%IMFI
NDT=IDTNR{ ) /10
INR=IDTNR{I)-10%NDT

FADRB158
FADRR159
FADRB160
FADRR161
FADRB162
FADRB163
FADRR164
FADRB165
FADRB166
FADRR167
FADRB168
FADRB169
FADRB170
FADRB171
FADRB172
FADRB173
FADRB174

WRITE OUTPUT TAPE 6416+19I0M(I)yIELTIMAT,IPRS,ITEM,1TGYITGZ,IAREFADRB175

19 IMMXy IMMY o IMMZ 4 TMFI 9 JBONSNDT, INRy (IFL{I+J) yd=1,43)

FORMAT {214,1218,14,413)

CONTINUE

RETURN

WRITE QUTPUT TAPE 6,174I4MOM(I

GO TO 9300

FORMAT (45H1VOLUME SUBDOMAIN NUMBERS ARE NDT IN SEQUENCE,2I16)
WRITE OQUTPUT TAPE 6,20,1I,11

GO TO 9300

FORMAT (40H ERROR IN THE FACE LABELING OF SUBDOMAIN,I6,3H OR,I16}
WRITE OUTPUT TAPE 6,19

FORMAT (38H TOTAL NUMBER OF FACES MAY NOT BE ZERO)

CALL EXIT

END
N

SUBROUTINE DSAN

DIMENSION A(16684),1A(16684),X0(50),Y0(50),20(50),NMATE (50}
1yNFL{5046) +MDM(100) yMELMA{100) yMPRTI{100) MTETG(100),MBOVR(100)
24MLL100,4, IDM{200},IELMA{200), IPRTEL200),IGYGZ(200}),1ARMX{200)
3, IMYMZ{200),IMFB0{200) ,IDTNR{200),IFL{200,3),AN(2000),IBON(50,4)
44BORC(50,8),NCL{200)+XIR(100),YIR{100)5ZIR{100),NX(50},NY (50}
5sNZ(50}

COMMON A

EQUIVALENCE (A,TA),{A(1001),X0},(A(1051),Y0),(A{2101),20)
1y (A(1151)yNMATE)» (A(1201)4NFL)y (A{1501),MDM},(A{1601)},MELMA)
29¢A(1701) yMPRTI),(A(1801)MTETG)},(A(1901) yMBOVR),(A(2001),ML)
3,(A(2401),1DM}, (A{2601),IELMA), (A(2801)IPRTE),{A(3001),1IGYGZL}
49 (A(3201), TARMX) y (A(3401),IMYMZ),(A(3601),IMFBO)},(A(3801)},IDTNR)
Sy (A(4001)4IFL) 4 (A(4601)9AN)+(A(6601), IBON)+(A(6801)4BORC)
6y(A(7201)yNCL),(A(7401)1XIR)y(A(7501)vYIR)9(A(7601)1ZIR)

Ty (ALTTOL)4yNX) 9 (A(T7751)4NY )4 (A(T7801)4NZ)

EQUIVALENCE (A(1)yNE)y(A(2)yNVOL)y»(A(3)4NSUR),{A(&4),NLIN)
1y (A(S5) 4y LNG) o {A{6) 4y ISDE) s (ALT)4NC) 9y (A{8) 9 I0) 4 (A(9)4CF)4(A{10)4XMI)
2o (ALLL) s YMI) o CACL2) 4ZMI) 5 {ACLI3 )4 XMX) o LA{14) yYMX), (A{15),4ZMX)
34(A(16)4+IBOT)» (A{17)9SCX)s{Al18),5CY)4(A(19),SCZ),(A(20)+DER)
éy(A(Zl)yER)v(A(ZZ)yTER)v(A(ZB)'NN)q(A(Zh)qXNN)y(A(ZS),NNP)
5+(A(26)4KR)

DIMENSION XB{2000),YB{2000),2ZB(2000),CCl1741746)+EL{200,5)

EQUIVALENCE (A{7951)+XB),{A(9951),YB)+(A{11951)+ZB)},(A(13951),CC)
1,(A(15685),EL)

DIMENSION I1BTE(16),AL{10),AR(10},AE(10),C0(3)+CP(3)

EQUIVALENCE (A(30),IMAT),(A(31),ITEM),(A(32),IELT)},{A(33),IPRS)
1,(A(34),ITIC)+(A(35)4ITGY)s(A(36),MBON},(A{37),MCV),(A(38),MNR)
29{A(39)+ITGZ) 4 (A(40)3TARE)} y (A(41) o IMMX) 4 (A{42) yIMMY ), (A(43),IMMZ)
3y (A{44) s IMFI) o {A{45) 9JBON} s (A(46)4NDT}9(A(4T) 4INR), (A(48),NTOT)
Gy (A{49),IBTE) 2 (AL65)ETT)»(A(66),IL),{A(67),NBEL),(A{68),NBE2)
Sy (A{69) yNBE3) +» (A(70) s ISD) o (AlT1)9AL)+ (A(BL)4AR) 4 (A{91)},AE)
69 (Af103) 4 INRP) y(A(104) yLEN)},(A(105),C0),({AL202),IBN},(A(101},ELL)
Ty (A(108)4CPY9 (A{111)9DX)9(A(112)4DY)y(A{113)4DZ},(A(114),LE)
8v(A(115)yDISD)7(A(116)9DXNL)v(A(117)yDISL)y(A(llB)yACL)
99 (A(119),NDTM), {AL120)41ID)s(A(121),4DT)

EQUIVALENCE (A(122)9X)s(A(123)9Y)y(A(124)42)+0A{1225)4XE)
19 {A{126)9sYE)y (A(L127)9ZE)+(A{128)4,XA)s {A(129),4YA)s(A{130)+ZA)
24 (A(131)4LB) o (A(132)4NBEP)»{A(133)4NBET),{A(134),NDXS)

NBE3=10%(NBE3-1)

XA=AN(NBE3+1)

YA=AN(NBE3+2)

XE=AN(NBE3+3)}

YE=AN(NBE3+4)

XD=XE-XA

YD=YE-YA

IF (XD} 110,200,110

AE(1)=~YA+YD*XA/XD

AE(2)=1.

AE(3)==YD/XD

G0 TO 300

200 IF (YD) 21049000,210
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FADRB176
FADRB177
FADRB178
FADRB179
FADRRB180
FADRB181
FADRRB182
FADRB183
FADRB 184
FADRB185
FADRB186
FADRB187
FaADRB188
FADRB189
FADANGOO
FADANDOL
FADANON2
FADANOO3
FADANDO4
FADANOOS
FADANOOG
FADANOOT
FADANOOS
FADANOOS
FADANO1O
FADANOI1
FADANOL2
FADANO13
FADANO14
FADANO1S
FADANO16
FADANOLT
FADANQ18
FADANO19
FADANO20O
FADANO21
FADAND22
FADANO23
FADANOZ4
FADANO25
FADANO26
FADANO2T
FADAND28
FADANO29
FADANO3O
FADANO31
FADANQ32
FADANO33
FADANQ34
FADANO3S
FADANO36
FADANO37
FADANQ38
FADANG3S
FADANOQ4O
FADANO41
FADANO42
FADANO43
FADANO44
FADANO4S
FADANO46
FADANO47
FADANO48S
FADANDO49
FADANQSO
FADANOS1
FADANOS52

21



22

210

300
9000
1

CFAIT

110

120
130

140

155
160

170
180
190
200
210
220

230
240
250

AE(1)=-XA+XD*YA/YD FADANDS3
AE(2)=~XD/YD FADANOS4
AE(3}=1. FADANOSS
RETURN FADANOS6
WRITE OUTPUT TAPE 641.NBETyXA,YA,XE,YE FADANOST
FORMAT {24HOERROR IN THE INPUT UNIT,1652Xy31HTHE FIRST FOUR CONSTAFADANOS58
INTS FOLLOW//1X,4E12.5) FADANDSY
GO TO 300 FADANOGO
END FADANOG]
R FAITROOGO
SUBROUTINE INTR FAITROO1
DIMENSION A(16684),1IA(16684),X0(50),Y0(50),20(50),NMATE(50) FAITROO2
1,NFL(50,6),MDM(100)yMELMA({100),MPRTI{100),MTETG(100),MBOVR(100) FAITRO0O3
29ML(100,4),IDM{200},1ELMA(200),IPRTE(200),IGYGZ{200),IARMX{(200) FAITROO4
3, IMYMZ(200),IMFBO(200), IDTNR(200),IFL(200,3),AN(2000),IBON(50,4) FAITR0OOS
44yBORC(50,8)4NCL{200),XIR(100),YIR(100),ZIR(100},NX{50),NY(50) FAITROO6
54NZ(50) FAITROO7
COMMON A FAITROOB
EQUIVALENCE (A,TA),(A(1001)4X0),{A(1051),Y0),{A(1101),20) FAITRONY
1, (A(1151),NMATE), (A(1201)4NFL),(A(1501),MDM),{A{1601),MELMA) FAITRO10
24 (A{1701)yMPRTI}+ (A(1801)4MTETG), (A{1901)4MBOVR),{A{2001),ML) FAITROL11
3, LA(2401),IDM) 4 (A(2601),1ELMA),(A(2801),IPRTE),(A(3001),IGYGZ) FAITRO12
49 (A(3201),TARMX ), (A{3401),IMYMZ),(A(3601),IMFBO)+(A(3801),IDTNR) FAITRO13
5y (A(4001),IFL) 4 (A(4601)+AN){A{6601),IBON),(A(6801),BORC) FAITRO14
65 (A(T7201)4NCL) s {A{T401)5XIR), (A(T7501),YIR),{ALT601},21IR) FAITRO15
Ty CALTTOL) ¢NX) o (ALTT751)4NY),(A({7801),NZ) FAITRO16
EQUIVALENCE (A(1)4NE)4{A(2)4NVOL) s (A{3)4NSUR) 4 {A(4),NLIN) FAITRO17
1y (A(5)4LNG) s (A(6)+ISDE) 4 (A(T)4NC),{A(8),I0),(A{9),CF),(A(20),XMI) FAITRO18
29 (AL1),YMI) o (ACL2) 4 ZMT) o (AL13) 4 XMX) 2 {A[14),YMX) 4 {A(15),2ZMX) FAITRO19
3, (A116),IBOT},(A(17),SCX),(A({18},5CY),{A{19),SCZ),(A(20),DER) FAITRO20
49 (A{21)9ER)» {A(22)yTER)Y s (A{23)4NN)y(A(24),XNN),(A(25),NNP) FAITR0O21
5¢(A(26)4KR)»(A{27),0T) FAITRO22
DIMENSION XB(2000),YB(2000)+ZB(2000},CC{17+1746),EL{200,5) FAITRO23
EQUIVALENCE (A{7951)4+XB),(A{9951),YB),(A{11951),2IB),(A{13951),CC) FAITRO24
1,(A(15685),EL) FAITRO25
DIMENSION IBTE(16),AL(10),AR(10),AE(10D),C0O(3),CP{3) FAITRO26

EQUIVALENCE (A(30)sIMAT),{A(31),ITEM),(A(32)4IELT)y(A{33),IPRS) FAITRO27
1o {A{34),ITIC), (AL35),ITGY)y(A(36),MBON),(A{37),MCV),(A(38),MNR} FAITRO28
29 (A(39) 5 ITGZ)» (A(40) 9 TARE) » (A(41)y IMMX) 9 {AL42),IMMY ), (A(43),IMMZ) FAITRO29

3y (AL44), IMFI) s {A(45) ,JBOM) 4 (A(46) ,NDT) 4 (A(G4T),INR},(A{48),NTOT) FAITRO30
4y (A{49) s IBTE) s (A(65) sETT) 4 (A{66)5IL) s (A{67)4NBEL),(A(68),NBE2) FAITRO31
Sy (A(69) ¢NBE3) 4 (A(TO)9ISD) s (AIT1)9AL)»(ALBL) 4AR) 4 (A(91),AE) FAITRO32
65 (A(103)5INRP), (A(104),LEN),(AL105),C0O}5(A{202),18N},(A(101),ELL) FAITRO33
T+ (AL108)4CP)»(ALL11),DX)5{AL112)5DY) 5 (A(113),DZ),(A(124),LE) FAITRO34
8y (A(115),DISD) s (A(116),DXNL)»{A(227),DISL),{A(118),ACL) FAITR0O35
9, (A{119) ,NDTM)+{A(120)41D) FAITRO36
EQUIVALENCE (A(122)4X)s(A(123)5Y)s(A(124)4Z),tA(125)4XE) FAITRO37
153 (AL126) 3 YE) 4 LALL127)2ZE) 9 (A{128), XA}y {AL129) ,YA) ,{A{130),24) FAITR038
2,(A(131),LB),(A(132),NBEP)4{A(133),NBET}s(A{134),NDXS) FAITR039
LE=LE FAITRO4O
1SD=1SD FALTRO41
F1=0. FAITR0O42
DT=1. FAITR043
NCO=0 FAITRO44
1F (INR-1) 9000,120,110 FAITRO45
NDX=2 FAITRO46
GO TO 130 FAITRO4T
NDX=1 FAITR0O48
FT=FI FAITRO49
IF (NVOL) 140,140,150 FAITR0OS0
FI=AE(6)*X*:X+AE(5)*YRY+AE(4)%X%Y+AE(3)*X+AE(2 ) XY+AE (1) FAITROS1
60 TO 155 FALTROS52
150 FI=AE(10)*X*X+AE(9):Y*Y+AE(8) 2+ Z+AE( T)*XEY+AE (6 ) XY %Z+AE (5) %Z=X+AEFAITR053
1(4)EX+AE(3)XY+AE(2)%Z+AE(]) FAITROS4
IF {NCO-3) 22051604170 FAITRO55
XXB=X FAITRO56
YYB=Y FAITROS7
22B=1 FAITRO58
G0 70 220 FAITRO59
IF {NC0-99) 220,220,180 FAITRO60
IF (ABSF{XXB-~X}-DER)} 190,210,210 FAITRO61
1F (ABSF(YYR-Y)-DER) 200,210,210 FAITRO62
IF (ABSF(Z2ZB-Z}~-DER) 9000,210,210 FAITR063
IF (NC0O-9000) 220,220,9100 FAITRO64
NCO=NCO+1 FAITRO6S
IF (ABSF(FI)-TER) 370,230,230 FAITRO66
IF (FT*FI) 240,280,280 FAITRO67
GO TO (250,270,260)3NDX FAITRO68
NDX=3 FAITR069
XAB=X~DX FAITRO70
YAB=Y-DY FAITROT1
ZAB=2-D2 FAITROT2
IF (LNG) 255,255,257 FAITRO73
EL(ISDyLE)}=EL(ISD,LE}~DER FAITROT4
GO TOD 260 FAITROT5
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257
260

270
280

290
300

310
320
330
340

350
360
365

370
380

390
400

410
420
9000
1

1 REACHED,

ELL=ELL-DER

DT=-,5%DT

GO TO 28N

NDX=1

XA=X

YA=Y

IA=Z

IF (NVOL) 290,290,310
IF (NDT-3) 300,300,310
X=X+DX*DT

Y=Y+DY*DT

2=72+DZ*DT

GO TO (360+,360%130)sNDX
IF (NCO-1) 330,330,320
CALL DIRC

1F (NVOL) 340,340,350
CALL ROOT

GO TO 360

CALL STEP

GO TO (365,365,130),NDX
CALL LENG {XAsYAyZAXsY,1)
GO TO 130

IF (NCO-2) 380,390,390
FI=0.

X=X+DX

Y=Y+DY

I=7+D1

GO TO 130

GO TO {4005270,410)5NDX
XAB=X

YAB=Y

ZAB=Z

CALL LENG (XAB2YABsZABsXsY4Z)
RETURN

WRITE OUTPUT TAPE 631sNCOyX+Y,Z,{A(1),]=71,100)

FAITRO76
FAITROT7
FAITRO78
FAITRO79
FAITROBO
FAITROS1
FAITROB2
FAITRO83
FAITROB4
FAITRO8S
FAITROB6
FAITRO87
FAITR088
FAITRO89
FAITRO90
FAITROS1
FAITR092
FAITR093
FAITRO94
FAITR095S
FAITRO96
FAITRO97
FAITRO98
FAITR0O99
FAITR100
FAITR101
FAITR102
FAITR103
FAITR104
FAITR105
FAITR106
FAITR107
FAITR108
FAITR109
FAITR110

FORMAT ( 6H1AFTERy1642X,96HSTEPS DF INTEGRATION STARTING POINT ISFAITR111

20{1X4F10.5)/10(1X+F10.5)/10{(1X,F10.5))

9100

GO TO 9010
WRITE OUTPUT TAPE 6,2,NCO+X,Y,2Z,(A(1),1I=71,100)

COORDINATES AND COEFFICIENTS OF SURFACES FOLLOW//3F9.4/1FA1TR112

FAITR113
FAITRYI14
FAITR115

2 FORMAT { 6H1AFTER,16,2X,96HSTEPS OF INTEGRATION END SURFACE IS NOTFAITR116
1 REACHED, COORDINATES AND COEFFICIENTS OF SURFACES FOLLOW//3F9.4/1FAITR117

2
9010

%*

o3 % K o ¥

SEBIN

SET
EXIT
SAVX1

INDKTR
TABLE

O(1XsFL0.5)/10(1XyF10.5)/10(1X5F10.5))
CALL EXIT

END

FAP

COUNT 100

LeL E1LEDE

REM

FAITR118
FAITR119
FaITR120
FALSNOOO
FALSNODN1
FALSNOD2
FALSNOO3

THIS SUBPROGRAM IS CALLED USING FORTRAN *SUBROUTINE® CONVENTIUNS.FALSNOO4

CALLING SEQUENCE IS...
CALL SEBIN(A,I,N)
WHERE 'A' [S THE NAME OF A WORD (VARIABLE).

tI* IS FTN INTEGER SPECIFYING DESIRED B8IT (1-36) IN tAr,

'N' IS A FORTRAN INTEGER ONE DR ZERO INDICATING THE NEW
VALUE OF THE I'TH BIT OF 'At,
REM
ENTRY SEBIN
ENTRY LEBIN

REM
EVEN

NAC

EQU *

STI INDK TR SAVE INDICATORS

SXA SAVX1,1 AND XR1

LDIx* 1e4 RESET

CLA% 244

PDC )1

ZET# 3,4 DO WE SET OR RESET

TRA SET SET

RIS TABLE,1 RESET

TRA EXIT

EVEN

0sI TABLE, 1

STI# 114

AXT *ky 1

LDI INDKTR

TRA byt

REM

PZE ok

PZE 0

MZE

DEC 1B1,182,1B3,1B4,185,186,187,188,189,1810,1B11,1812
DEC 1B13,1B14,1B15,1816,1817,1B18,1B19,1820,1821,1822
DEC 1B23,1B24,1B25,1B26,182741B28,1829,1B30,1B831,1832
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FALSNOOS
FALSNOOG
FALSNOOT
FALSNOOS
FALSNOOQY
FALSNO1O
FALSNO11
FALSNOL12
FALSNO13
FALSNO14
FALSNOL5S
FALSND16
FALSNO17
FALSND1S
FALSNO19
FALSNO20
FALSNO21
FALSNO?22
FALSNO23
FALSNO24
FALSNO25
FALSNO26
FALSNO27
FALSNO28
FALSNO29
FALSNO30
FALSNO31
FALSNO32
FALSNO33
FALSNO34
FALSNO35
FALSNO36
FALSNQ37T
FALSNO38
FALSND39

23



24

DEC 1B33,1B34,1835
SPACE 4
* A FUNCTION SUBPROGRAM...
* CALLING SEQUENCE *'X=LEBIN(A,I)*
* WHERE 'A' IS THE NAME OF A VARIABLE
* 1Y IS A FTN INTEGER SPECIFYING THE DESIRED BIT IN ‘ar,
* ON RETURN TO CALLER THE AC CONTAINS A FORTRAN INTEGER
* ONE OR ZERD DEPENDING ON WHETHER It*TH BIT OF 'A' IS
* ONE OR ZERO.
REM
LEBIN EQU *
SXA LEBX1,1
CAL* 244 THIS BIT
PDC sl
CAL* 14
ANA TABLE,1
TLE LEBX1
CAL ONE
LEBX1 AXT *¥,1
TRA 344
REM
ONE PZE 9l A FORTRAN II 1
END
CFALBN

SUBROUTINE LEBN (IBA,IEsJBA,JE,I)

DIMENSION A(16684),1A(16684),X0(50),Y0(50),20(50) NMATE(50)
1,NFL{5046),MDM({100) yMELMA(100)}sMPRTI{100)+MTETG(100),MBOVR{100)
24ML(100,4),1DM(200),TELMA(200) yIPRTE(200),1GYGZ(200),IARMX(200)
3,IMYMZ{200),IMFBO(200)+IDTNR{200),IFL(2004+3)4AN{2000),IBON(50,4)
443 BORC(50,8) 4NCL{200) s XIR(100),YIR{100),ZIR(100},NX(50),NY (50}
5,NZ{50)

COMMON A

EQUIVALENCE (Ay1A),(A{1001)4X0),(A(1051),Y0),4{A(1101),20)
1y (A(L151) 4NMATE) , (A(1201),NFL)}»(A(1501),MDM),{A(1601),MELMA)

24 (A(1701)yMPRTI ), (A(1801),MTETG), (A(1901)+MBOVR ), (A(2001) ML)
34{A12401),10M) 4 (A(2601),1ELMA) ,(A(2801),IPRTE),(A{3001),1GYGZ)
4y (A(3201),IARMX), (A(3401),IMYMZ),(A{3601),IMFBO),{A({3801),IDTNR)
5y (A{4001)4IFL) o {A(4601)4AN),{AL6601),1BONY,(A{6801),BORC)

69 (A(T201)4NCL)» (A(T401) 4 XIR}»{A(T501)4YIR),{A(T7601),ZIR)
TolA{TTOL) yNX) 5 (A(TTS1)  NY ), (A{TBOL1),NZ}

EQUIVALENCE (A(1),NE)s{A{2)4NVOL),(A(3)4NSUR),{A(4),NLIN)

1o {A(B)4yLNG)y (A(6)2ISDE) s (A(TYIoNC),{A{8)10),(A(9),CF),{A(10),XM])
29 (A0LL) s YMI Y5 (A(L12) 9 ZMI Yy (ATL3) o XMX)y (AL14) 9YMX) sy (AL15)4ZMX)
3,(A(16),IBOT)y(ACL17)4SCX),(A(18B},5CY),{A(19),SCZ),(A(20),DER}

4o (AL21)4ERYH(A(Z2) 4 TER)+ (AL23) 4NN, {A(24) +XNN) s LA{25),NNP}

54 (A(26)4KR)

DIMENSION XB(2000),YB(2000),ZB(2000)4CC{17,17,46)+EL(200,5)

EQUIVALENCE (A{7951),XB),(A(9951),YB),(A[11951),ZB),(A(13951),CC)
1,(A(15685),EL)

EQUIVALENCE (A(30),IMAT} (A(3L)+vITEM)y{A(32)IELT)»{A(33),IPRS)
19 (A(34) 4 ITIC)+(A(35),ITGY),(A{36),MBON)s{A(37),MCV),(A(38)sMNR)
29 (A{39)4ITGZ) o+ LAL40) ¢y TARE) y (AL 4L) 4 IMMX) 9 {A(42) 4 IMMY )y (A(43)4IMMZ)
3y (A(44) yIMFT) 3 CA(45) 9 IBON) s (A(46)4NDT) 9 {A(4T)INR), (A(48)4NTOT)

DIMENSION IST(4),AD{(200),DC(3,43),C0(3),CP{(3),CMI{3),CMX(3),DUB(3)
1,0UA(343)+OMB(3),DMA{343)4XX{17517)9YY{17417)

EQUIVALENCE (A(101)4IS),(A{102),ISP)4(A(103)},IB)s(A(104),IBB)
1,(A(105),1Q) s {ACLOT)4IL),(A(108),18C),(A(109),IC)
2y (A{110),JBC)»{A{111),JC) 4 (A(2L12)},1SPD),(A(113),IK),(A(114},]IKD)
3,(A(131),IST)+(A{135),AD),(A(335),DC)s(A(344),C0),(A(347},CP)

49 (A(350),CMI) 4 {AL353)4CMX),(A1356),DUB),(A{359),DUA),(A{368),DMB)

54 (A(371),DMA)

EQUIVALENCE (A(403)4XTP),{A(404)YTP)Y,(A{405) +XX) s (A{694),YY)

I=1

IBA=1IBA

I1E=IE

JBA=JBA

JE=JE

DELD=DER

X=XX{18A,JBA)

Y=YY{1BA,JBA)

100 XEA=XX(IE,JE)-X

YEA=YY({IE,JE}-Y
DELT=SQRTF(XEA¥¥2+YEA®*2)
DX=DER*XEA/DELT
DY=DER*YEA/DELT

IF (DELD-DELT+ER) 120,110,110

110 NDX=2

DELD=DELT
X=XX(IE,JE)
Y=YY(1E,JE)
GO TO 130

120 NDX=1

X=X+DX
Y=Y+DY

130 IF I(LNG) 135,135,200
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FALSNO4O
FALSNO41
FALSNO42
FALSNO43
FALSNO44
FALSNO4S
FALSNO46
FALSNO4T
FALSNO48
FALSNO49
FALSNO50
FALSNOS1
FALSNO52
FALSNO53
FALSNOS54
FALSNOS5
FALSNO56
FALSNOST
FALSNO58
FALSNOS9
FALSNO60O
FALSNO61
F Al SNQ6?
FALBNOOO
FALBNOO1
FALBNODO2
FALBNOO3
FALBNOO4
FALBNOOS
FALRNONG
FALBNOO7
FALBNODS
FALRNOOY
FALBNO1O
FALBNOIL
FALBNO12
FALBNO13
FALBNO14
FALRNO15
FALRNO16
FALBNOL7
FALBNO18
FALBNO19
FALBNO20O
FALBNO21
FALBNO22
FALBNO23
FALRNQ24
FALBNO25
FALRND26
FALRNQ27
FALBND28
FALBNO29
FALBNO30O
FALRNOD31
FALBNO32
FALBNO33
FALBNO34
FALBNO35
FALRND36
FALBNO37
FALBNO38
FALRNO39
FALBNO4O
FALBNO41
FALBNO42
FALBNO43
FALBNO44
FALBNO45
FALRNO46
FALRNO&T
FALBNO48
FALBNO&9
FALBNO50
FALBNO51
FALBNOS52
FALBNO53
FALBRNOS4
FALBNO55
FALRNOS6
FALBNDST
FALRNOSS
FALBNO59
FALBNO60O
FALRND61



135 NBX=(X-~-CMI(1))}#*SCX FALBNOG62

NBY=(Y-CMI(2))*SCY FALRNO63
JB={NBX-1)/36+1 FALBRNOG64
ACH=EL{NBY,JB) FALRNQO6S
JBT=NBX~36%{JB~1) FALBNO66
CALL SEBIN (ACH,JBT,1) FALRNQO67
EL(NBY,JB)=ACH FALBNO68

GO TO (100,300),NDX FALBNO69

200 NBX={X-CMI(1)}*SCX FALBNOT0
IF {NBX-NC} 210,295,210 FALBNOT1

210 JB={NBX-1)/36+1 FALBNQT72
JBT=NBX-36%(JB~1) FALRNO73
NCOE=1SDE FALBNO74
NCO=1 FALRNQTS
ISDE=0 FALBNOT6
NBY=(Y-CMI{2))*SCY FALBNOT77

IF (DX) 265,295,268 FALBNO78

265 NYD=-1 FALBNOT9
G0 TO 270 FALBNOS8O

268 NYD=1 FALBNOS1
270 NBY=NBY+NYD FALRNOB?2
IF (NBY-2) 281,272,272 FALBNOB3

272 1F (NBY-107) 279,279,282 FALRNOB4
279 NCO=NCO+1 FALBNO8S
ACH=EL(NBY,JB) FALRNO8E

IF (LEBIN(ACH,JBT)}) 290,2804290 FALBNOBY

280 CALL SEBIN (ACH,JBT,1) FALBNOSS
ELINBY,JB)=ACH FALBNOBY
ISDE=ISDE+1 FALBNOSO
NCOE=0 FALBNO91

GO 10 270 FALRNO92

281 NYD=1 FALBN093
NBY=NBY-1 FALBNO94

GO TO 283 FALBNQO95

282 NYD=-1 FALRNOS6
NBY=NBY+1 FALBNO97

283 NCOE=0 FALBNO9S
ISDEP=ISDE+1 FALRNO9S

D0 285 K=1,ISDEP FALBN10O
NBY=NBY+NYD FALBN1O1
ACH=EL (NBY,JB) FALRN102
CALL SEBIN (ACH,.JBT,0) FALBN103
EL(NBY,JB)=ACH FALBN10O4

285 CONTINUE FALBN10S
ISDE=0 FALBN106

290 IF (NCO-NCOE) 270,293,293 FALBN10O7
293 NC=NBX FALBN1OB
295 GO TO (100,4300),NDX FALBN1DOS
300 RETURN. FALRN110O
END FALAN111
CFALNG FALNGONO
SUBROUTINE LENG (XyYsZyXEyYE4ZE) FALNGOO1
DIMENSTION A(16684),1A(16684),X0(50),Y0(50),20(50),NMATE{50) FALNGDO2

14NFL{5046)4yMDM(100)yMELMA(100)sMPRTI{100)MTETG(100),MBOVR{100) FALNGOO3
29ML{1004+4)yIDM(200)»IELMA(200),IPRTE(200) +IGYGZ (200) » IARMX (200} FALNGOO4
3, IMYMZ{200),IMFBG(200)y IDTNR(200) 4 IFL(2004+3) ,AN(20001},IBON{5044) FALNGOOS

4yBORC(5048) ¢NCL(200)yXIR{100)»YIR(100)+ZIR(100)4NX{50),4NY(50) FALNGOO6
54NZ(50) FALNGOO7
COMMON A FALNGOOB
EQUIVALENCE (A,IA),(A(1001)4X0)y(A{1051),Y0),(A(1101),20) FALNGQO9
14, (AC1151),NMATE),(A(2201) 4NFL), (A{1501)4MDM) »(A{1601),MELMA} FALNGO1O
29 {A(1701)4MPRTI )4 (A(1801)+MTETG)» (A(1901)+MBOVR), (A(2001),ML)} FALNGO11
34 (A(2401),IDM), (A{2601),TELMA),(A({2801),IPRTE)},(A(3001),IGYGZ) FALNGO12
49(A(3201),TARMX), (A(3401),IMYMZ), (A{3601),IMFBO},{A{3801),IDTNR) FALNGO13
59 (A(4001)+IFL) 9y (A(4601)4AN){A{6601),IBON),(A(6801),B0RC) FALNGD14
69 (A(T201)oNCL) s {A(T401) 4 XIR) 4 (A{T501),YIR) 4 (A(T7601),Z1IR} FALNGO15
Ty (ALTTOL) oNX) o {ALTT51) 4NY) 4 (A(TBOL)4NZ) FALNGO16
EQUIVALENCE (A(1)},NE),y{A{2Z)yNVOL),(A(3)4NSUR),{A(4),NLIN) FALNGO17
1y (A{S) 4LNG) » (A(6)yISDE) 9 (A({T)I4NC)»y(A(8)4ID)+»(A(S)4CF)y(A[10),XMI) FALNGO18
29 (A(LL)Y yYMI) 9 (A(L2)9ZMI}y (ACL3) 9 XMX) s (A(L14)4YMX) 9 (A(15),ZMX) FALNGO19
39 (A(16)¢IBOT) 9 (A({1LT)9ySCX)»(A(1B)4SCY),(A(19),4SCZ)4{A(20),DER) FALNGN20
4y (AL21)9ER) s (A{22)4TER) 9 LA(23)4NN) 9 (A(24) +XNN) 4 (A(25)NNP) FALNGO21
5y (A(26)4KR)+(A(27),DT) FALNGO22
DIMENSION X8(2000)yYB(2000)4ZB(2000)4CC{17+17+6)4EL{200,5) FALNG023
EQUIVALENCE (A{7951),XB)},{A(9951),YB),{A(11951),+ZB},(A(13951),CC) FALNGO24
1,(A(15685)4EL) FALNGO25
DIMENSION IBTE(16),AL(10),AR(10),AE(10),C0O(3),CP(3) FALNGN26

EQUIVALENCE (A(30),IMAT),(A(31),ITEM),{A(32),IELT},(A(33),IPRS) FALNGO27
19 (A134)4ITIC)»{A(35),ITGY)s(A{36),MBON)»{A{37),MCV),(A{38),MNR) FALNGO?28
27(A(39)41TGZ)»(A(40)»TARE) 5 (A(41) 5, IMMX) 4 (A(42),IMMY ), (A(43),IMMZ) FALNGO29
3y (A(44)yIMFT) 9 {A(45),JBDON) 9 (A{46)4NDT) 4y (A(4T7),INR),(A(48),NTOT) FALNGO30

49 (A{49),IBTE) s (A(B5),ETT) 4 {AL66),IL),(A(67)4NBEL),(A(68),NBE2) FALNGO31
S5+ (A(69)+NBE3)y (A{TO)»ISD)»{A(T1)sAL),(AIBL) AR} »(A{91),AE) FALNGO32
69(A(103)4INRP) 4 (A(104)4LEN),(A{105},C0)4(A(102),IBN)s(A(101)+ELL) FALNGO33
To(A(L108)4CP) o {A(211)9DX)y(A1112)4DY)(A(L113),4DZ)+(A(114),LE) FALNGO34
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84 (A(115),DISD)» (A(116)+DXNL)} 4 (A(117)+DISL)}+(A(118),ACL) FALNGO35

9y (A{119),NDTM),(A(120),1ID) FALNGN36
EQUIVALENCE (A{131),LB),{A(135),1IB1) FALNGO37
ISD=1SD FALNGN38
NSA=0 FALNGN39
LE=LE FALNGO40O
DELD=DER FALNGO41

100 XEA=XE-X FALNGO42
YEA=YE-Y FALNG0O43
ZEA=7E-2Z FALNGO44
DELT=SORTF(XEA%XEA+YEAXYEA+ZEA%ZEA) FALNGO4S

IF {(DELD-DELT+ER)} 120,110,110 FALNGO46

110 NDX=2 FALNGO4T
DELD=DELT FALNGO48
X=XE FALNGO49
Y=YE FALNGOS0
I=7E FALNGOS51

G0 70 125 FALNGOS?2

120 NDX=1 FALNGO53
X=X+DX FALNGO54
Y=Y+DY FALNGOSS
1=7+DZ FALNGOS56
NSA=NSA+1 FALNGO57

IF (NSA-1000) 125,125,9000 FALNGNS58

125 IF (XMX-X) 9000,130,130 FALNGOS59
130 IF {X-XMI} 9000,140,140 FALNGO6O
140 IF (YMX-Y) 9000,150,150 FALNGN61
150 IF (Y-YMI) 9000,160,160 FALNGN62
160 IF (ZMX-Z) 9000,170,170 FALNGN63
170 IF (Z-IMI) 9000,180,180 FALNGOO4
180 IF (LNG) 190,190+400 FALNGO65
190 EL{ISD,LE)=EL(ISD,LE}+DELD FALNGO66
GO TO 510 FALNGO67

400 ELL=ELL+DELD FALNGNG68
CONS=ELL-ACL FALNGO69

IF (CONS) 510,410,410 FALNGOT0

410 CONS=CONS/DELD FALNGO71
ACL=ACL+DISL FALNGOT2
IBN=IBN+IBI FALNGOT3
NBI=LB+IBN FALNGOT74
XBINBI)=X~-CONS*DX FALNGO75
YBINBI}=Y-CONS*DY FALNGDT6
ZB(NBI)=Z~CONS*DZ FALNGOT7

DO 500 1=1,3 FALNGO78

500 CP(I)=CO(I) FALNGO79
510 GO TO (100,520),NDX FALNGOBO
520 RETURN FALNGO81
9000 WRITE OUTPUT TAPE 641+IL+XsY4Z,{A(1),1I=71,100) FALNGO8?2

1 FORMAT (24HOERROR IN THE INPUT UNIT,16,2X,35HCOORDINATES AND CUEFFFALNG(O83
LICIENTS FOLLOW//1Xs3F9.4/10(1X4F10.5)/10(1X,F10.5)/10(1X,F10.5)) FALNGO84

CALL EXIT FALNGO8S
END FALNGOB6
CFANCO FANCEO000
SUBROUTINE NOCO FANCOOO1
DIMENSION A(16684),1A{16684)4X0(50),Y0{50),20(50),NMATE(50) FANCOOO2
1,NFL(5046},MDM(100),MELMA(100) 4MPRTI{100},MTETG(100)+MBOVR(100} FANCO003

2sML(100,4),1DM(200),IELMA{200), IPRTE(200),1GYGZ(200),1ARMX(200) FANCOO04
3,IMYMZ{200),IMFBO(200},IDTNR(200),IFL(200,3),AN({2000),IBON(50+4) FaNCOODS

49BORC{5048)4yNCL{200)+XIR{100)+YIR(100)4ZIR(100)4NX(50)4NY (50} FANCOOQO06
5yNZ{50) FANCDOOY
COMMON A FANCOONS8
EQUIVALENCE (A,IA),(A{1001),XD},»{A(1051},Y0),(A(2101),20) FANCDOO9
1,(A(1151) 4NMATE)» {A(1201)+NFL)+(A{1501),MDM),{(A(1601),MELMA) FANCOO10
2y(AL1701) 4MPRTI)»(A{1801),MTETG),(A{1901),MBOVR},{A{2001),ML) FANCOO11
3,(A(2401),IDM), (A(2601),TELMA), {A(2801),T1PRTE),(A(3001),IGYGZ) FANCDO12
449(A(3201),TARMX) » (A{3401),IMYMZ)},(AL3601),IMFBD),(A(3801),IDTNR) FANCOO13
59 (A{4001)2IFL},(A(4601),AN)+(A(6601)9IBON),(A(6801),BORC) FANCOO14
693 (A(T201)4NCL) 4 (A(T401),XIR)4(A{T501),YIR),{A(T7601),2IR) FANCDO15
T (ALTTOL1) 4NX), (ACT751)4NY )4 (A(T7801),NZ) FANCGO016
EQUIVALENCE (A(1)yNE),{A(2)yNVOL),(A{3)yNSUR),{A(4),NLIN) FANCDO17
14(A{5)4LNG) s {A{6) 4 ISDE) s (A(T)4NC),{A(8)+10)},(A(9),CF}y(A(10),XMI) FANCOO18
29 (A(L1LY s YMI) o (ALL2)4ZMI) 9 (ACL3),XMX) o (ALL4) y¥YMX) 4 (A(15)ZMX) FANCO019
3,{A{16),IBOT), (A(17),SCX},{A{18),5CY},(A(19),SCZ),(A(20),DER) FANCDO20
Gy {A{21) 4ER) » (A{22) s TER) s (AL23),NN) 4 (A(24) ¢4 XNN), (A(25) 4NNP) FANCOO21
5, (A{26) +KR) FANCOO22
DIMENSION XB(2000),YB{2000),ZB(2000),CC{17417,6),EL(1200,5) FANC0023
EQUIVALENCE (A(7951),XB),{A(9951),YB},(A(11951),2IB),(A(13951),CC} FANCOO24
1,{A(15685),EL) FANCOO25

EQUIVALENCE (A{30),IMAT), (A{31),1TEM),(A(32),IELT),(A(33),IPRS) FANCOO026
1y (A(34),ITIC) s (A{35),ITGY)»(A(36),MBON),(A(37),4MCV),{A(38),MNR) FANCO027
25(A(39)4ITGZ){A{40)IARE} s {A(4]1) 5 IMMX) 4y (A(42),IMMY), (A(43),IMMZ)} FANCOO28
39 (Al44) yIMFI) s {A(45) 4yIBON) » (A(46) yNDT) 9y (A(4T7),INR}, (A(48),NTOT) FANCG029

DIMENSION IST(4),AD{200),DC(3,3),C0(3),CP{3},CMI(3),CMX(3)},DUB(3) FANCOO30
1,DUA(3,3),DMB(3),DMA(3,3) FANCOO31

EQUIVALENCE (A{101),1S),1{A(102),ISP),(A(203),1IB),(A(104),1BB) FANCOO032
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1, (A(105),1Q)+(A{106),1)s{A(107),IL),{A{108B),IBC),(A{109),IC)
29(A(110)4JBCY+(A(111)4JC)o(A(112)+ISPD)4(A{113)4IK)s(A(114),IKD)
34(A(131),IST)»(Al135),AD},(A(335),DC),{A(344),C0)4{A(34T7),CP)
4y (A(350),CMI), (A(353),CMX), (A{356),DUB},(A(359),DUA),(A(368),DMB)
54 (A(371),DMA)

BER=100.%ER

Is=1IS

DO 300 I=1,NNP

IBC=1IBC+IC

JBC=JBC+JC

IBB=IBB+IQ

X=XB{(188)

Y=YB(IBB)

Z=7B{1IBB)

CC(IBC+JBC,1)=XB{IBB)

CC(IBC+JBC,2)=YB(IBR)

CC{IBC,JBC,3)=ZB(IBB)

IF {NVOL) 300,300,110

FANCO033
FANCOO034
FANCOO035
FANCOQ36
FANCO037
FANCOO38
FANCO039
FANCOQ40
FANCOO41
FANCOO42
FANCO043
FANCOO44
FANCDO45
FANCOO46
FANCOO47
FANCO048
FANCOO049
FANCO050

110 RES=AD{IK+1)+AD(IK+2)%Z+AD(IK+3)%Y+AD{ IK+4)*X+AD(IK+5)*X*Z+AD (IK+6FANCOOS51

120

200

210
220

300
310
9000

1

CFANG

1)%Y*Z+AD(IK+T7)#X*Y+AD (IK+8) %7 %Z+AD( IK+9) % Y¥XY+AD (IK+10 ) %X%X
IF (ABSF(RES)-BER) 120,120,210
CP{1)=AD(IK+4)+AD(IK+5)*Z+AD(IK+T)%Y+2 ,%AD{ IK+10)*X
CP{2)=AD{IK+3)+AD{IK+6 ) *Z+AD{IK+T)*X+2 . *AD{ IK+9) %Y
CP{3)=AD(IK+2)}+AD{IK+5)*X+AD{ IK+6)%Y+2 . ¥AD( IK+8)*Z
D0 200 I=1,3
CO(I)=CO(II+CP{T)

G0 TC 300
IF (1SPD) 9000,9000,220
IK=IK+IKD
ISPD=1SPD-1
GO TO 110
CONTINUE
RETURN
IKP=IK+1
IKN=IK+10
WRITE OUTPUT TAPE 641,RES,MDM{IS),TER, {AD{1),1=1KP,IKN)

FANCOO052
FANCO053
FANCOO54
FANCO055
FANCDO56
FANCOO57
FANCO058
FANCOO59
FANCO060
FANCOO61
FANCO062
FANCO063
FANCOO64
FANCOO065
FANCDO066
FANCOO6T
FANCD068

FORMAT (13H THE ERROR IS4£E12.4,13H ON THE FACE,I16,2X,15HERROR TOLFANCD069

1ERANCEE12.4,2X,31HIS EXCEEDED,COEFFICIENTS FOLLOW//Y0(1X,E1Llg4))
GO TO 310 N

_END
E

SUBROUTINE NOGE

DIMENSION A(16684),1A116684),X0(50),Y0(50)+Z0(50),NMATE(50)
1,NFL(5046),MDM(100),MELMA(100),MPRTI{100) ,MTETG{100),MBOVR{100)
2yML{100+4),IDM(200),IELMA(200),IPRTE{200),IGYGZ{200),IARMX (200}
3,IMYMZ(200),IMFBO{(200),IDTNR(200},IFL(200,3),AN{2000),IBON{(50,4)
43BORC(504+8) 4NCLI2001,XIR{100)yYIR(100),ZIR(100) +NX(50),NY(50)
54NZ(50)

COMMON A

EQUIVALENCE (A,TA),(A{1001}4X0),(A(1051),Y0)+(A(1101),20)
1,(A(1151),NMATE),(A(1201)4NFL) 4 (A(1501),MDM),(A{1601),MELMA)
2+{A(1701)yMPRTI )4 (A(1801)+yMTETG)y(A(1901)+MBOVR), (A(2001),ML)
3,(A{2401),1DM),(A(2601),1ELMA)+{A{2801)},IPRTE),(A(3001),IGYGZ)

49 (A(3201) 4 TARMX) 4 {A(3401),IMYMZ),{A(3601),IMFBO),(A(3801),IDTNR)
59 (A(4001) 4 IFL),(A(4601)4AN),(A(6601),IBON),+(A(6801),BORC)

69 (A(T201),NCL) 4 (A(7401)4XIR)+(A{T7501),YIR),»(A(T7601),ZIR}

T lALTTOL) oNX), (A(TT51),NY),(A{T7801),NZ}

EQUIVALENCE (A{1)}4NE)4(A(2)4NVOL) ¢ (A{3)4NSUR) 4 (AL4)4NLIN)
1y (A(5) 4LNG) » (A(6)yISDE) 4 (A(T)4NC) o (A(B)I0)+(A(9)},CF),{A(10),XMI}
29 (AT11) 9 YMI) 9 (AL12)9ZMI) 9 (AC1I3) 9 XMX) s (A{14) s YMX) 4 (A{15),ZMX)
3,(A(16),IBOT),(A(17),SCX)4y{A(18),SCY),(A(19),SCZ),(A(20),DER)
4y (AL21)9ER) 9 (A{22) 9 TER) + (A{23) 4NN}, (A(24)4XNN) 4 (A(25),NNP)
5y (A(26) +KR)

DIMENSION XB(2000),YB(2000),ZB{(2000)+CC(1741746),EL{200,5}

EQUIVALENCE (A(7951),XR),(A(9951),YB),(A(11951),ZB),(A(13951),CC)
1,(A(15685),EL)

EQUIVALENCE (A(30),IMAT)»{A(31),ITEM),(A(32),IELT)s(A(33),IPRS)
15 (A{34),ITIC),(A(35),ITGY)y (A(36),MBON),{A(37)4MCV),(A(38),MNR)
29(A139)9ITGZ)+ (A(40) yTARE) » (AT41) o IMMX) 4 (A(42) 4IMMY ), (A{43),IMMZ)
B9({A(44),IMFI) 4 {A{45)4JBON) sy (A(46)4NDT) 4 (A(4T7)+INR), (A(48)4NTOT)

DIMENSION IST(4),AD(200)+DC(3,3),C0(3),CP(3),CMI(3),CMX(3)},DUB(3)
1,DUA(3,3),DMB8(3),DMA(3,3)

EQUIVALENCE {A(101),IS},{A(102),1SP),(A(103),IB},(A(104)},IBB)
1,(A(105)+10Q),(A{106),1),(AL107),IL}),(A(108),IBC)},(A(109),IC)
29(A0110)4JBC) 9+ (A(111)4JC) ¢ {A(L112)+1ISPD),(A{L13),IK),(A(124),IKD)
34(A(131),IST)+(A{135),AD)+{A(335},DC),(A(344),C0),{A{347),CP)
4y {A(350)4CMI)+(A(353),CMX)4(A(356),DUB)},{A(359),DUA),(A(368),DMB)
5,{A(371),DMA)

DO 200 I=1,4

IB=NNP*(IST(I)-1)

GO 7O {110,120,130,140),1

IBB=18

10=1

18C=0

IC=1
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FANCOOTO
FANCOOT1

FANCOQT72

FANGEDOO
FANGEOQO1

FANGEOO2
FANGEOO3

FANGEOO4
FANGEQODS

FANGEOOO
FANGEOQOOT

FANGEOOS
FANGEODOS

FANGEO1O
FANGEO11

FANGEO12
FANGEO13

FANGEO14
FANGEOQ1S

FANGEOD16
EANGEOLT

FANGEO18
FANGEO19
FANGEO20
FANGEO21

FANGEQ22
FANGEO23
FANGEO24
FANGEO25

FANGEQ26
FANGEQ27
FANGEO?28
FANGED29
FANGEQ30
FANGEOQ31
FANGEO32
FANGEO33
FANGEO34
FANGEOQ35
FANGEO36
FANGEO37
FANGEN3S8
FANGEO39
FANGED4O
FANGEQ41
FANGEO42
FANGEOQ43
FANGEQ44
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JBC=1 FANGEO45

JC=0 FANGEOQ46
1SPD=0 FANGEO47
1K=0 FANGEO48

GO TO 190 FANGEO49

120 CALL TEST FANGEDS0
IBC=NNP FANGEOS 1
IC=0 FANGEOQS2
J8C=0 FANGEO53
JC=1 FANGEQS54
ISPD=ISP-1S FANGEQS5
IK=0 FANGEODS6
IKD=10 FANGEQS57

GO 7O 190 FANGEOQ58

130 CALL TEST FANGEQS9
IBC=NNP+1 FANGEQ60
IC=-1 FANGEO61
JBC=NNP FANGE062
JC=0 FANGED63
ISPD=1ISP-IS FANGEQ64
IK=10*ISPD FANGEO6S

GO TO 190 FANGEO66

140 CALL TEST FANGEO67
IBC=1 FANGE068
IC=0 FANGEQ69
JBC=NNP+1 FANGEOQT70
JC=-1 FANGEQT1
ISPD=ISP-1IS FANGEQT2
IK=10%*ISPD FANGEOT73
IKD=-10 FANGEQT4

190 CONTINUE FANGEO75
CALL NOCO FANGEQT76

200 CONTINUE FANGEQT77
CNO=SQRTF(CO(1)*CO(1}+CO{2)*CO(2)+CO(3)*C0O(3)) FANGEOT8

DO 300 I=1,3 FANGEQT79

300 DC(1,3)=CO(I)/CND FANGEOBO
ISPD=1SP-1IS FANGEO081
RETURN FANGE0OS82

END FANGEDS83
CFANUT FANUT000O
SUBROUTINE NPUT FANUTOO1
DIMENSION A(16684),1A(16684),X0(50),Y0(50)+20{50),NMATE(50) FANUTO002

14NFL{50,6)yMDM( 100} yMELMA(100)MPRTI(100) MTETG{100),MBOVR(100) FANUTO003
2,ML(10054),1DM(200),IELMA{200),IPRTE(200),IGYGZ{200),IARMX{200) FANUTOQO4
3, IMYMZ{200),IMFBO(200),IDTNR(200},IFL(200,3),AN(2000),IBON(50,4} FANUTOO05

44BORC(50,8) yNCL(200),XIR(100),YIR{100)4ZIR(100)NX(50),NY{50) FANUTOO06
54NZ{50) FANUTOO7
COMMON A FANUTOO08
EQUIVALENCE (A,IA)+(A(1001),X0),{A(1051),Y0)+(A(1101),20) FANUTO009
1y (AC1151) 4NMATE) 4 {A(1201)4NFL),(A(1501),MDM),(A(1601),MELMA) FANUTO10
2,{A{1701)4MPRTI}, (A(1801),MTETG},(A(1901),MBOVR),(A(2001),ML) FANUTO11
39(A(2401)4IDM) 4 (A{2601),IELMA},(A(2801)IPRTE),(A(3001),IGYGZ)} FANUTO12
44 (A(3201) 3 IARMX), (A(3401),IMYMZ),(A(3601),IMFBD),(A(3801),IDTNR) FANUTO13
Sy (A(4001)4IFL) 4 (A(4601)4AN),(A{6601),IBON),(A(6801),BORC) FANUTO14
69 {A{T201)4NCL) 4 (A{T7401),XIR)(A(T7501),YIR),(A(7601},2ZIR) FANUTO15
Ty (ACTTOL) oNX) o (A(TT5T)4NY) o {A{T7801),NZ) FANUTO16
EQUIVALENCE (A{1)sNE)o{A(2)+NVOL)y(A(3)4NSUR) 4 (A{4),NLIN) FANUTOL17
1, {A(5) sLNG) 4 (A{6) yISDE) 4 (A(T)yNC) 4 (A(B),ID)+»(A(9),CF),(A(LO),XMI) FANUTO18
29 (A{L1) 3 YMI) 9 (A(12)sZMI) s (A{13)4XMX)y (A(14),YMX)s{A(15)4ZMX) FANUTO19
3y (A116)IBOT) ¢ {A(LT7)ySCX)}»(A(18),4SCY),(A(19),SCZ),(A(20)4+DER) FANUT020
4y (A{21)4ER) 9 (A(22),TER) 4 (AL23) 4NN}, {A(24) 9XNN) 4 (A(25)4NNP} FANUTO21
5y ({A(26),KR) FANUTO022
DIMENSION XB{2000),YB{2000),2ZB(2000},CC{17,1746)4EL(200,5) FANUTO023
EQUIVALENCE (A(7951)4XB),(A(9951),YB),(A(11951),ZB),{A(13951),CC) FANUTO24
1, (A{15685),EL) FANUTO25
EQUIVALENCE (A(30),IMAT),(A{31),ITEM),(A(32),1ELT),(A(33),IPRS) FANUT026

Lo (A(34)41TIC)y(A(35),ITGY)s(A(36)sMBON) s (A{37)4MCV) s (A(38),MNR) FANUTO27
29(A(39),ITGZ)y{AL40) yTARE} 5 (A(41) o IMMX) 4 (A(42) ,IMMY )y (A(43),IMMZ) FANUTO28
3y (Al44) 3 TMFT) o (A(45) 4 JBON) s (A{46)yNDT) 4 {A(4T)INR) s (A(48),NTOT) FANUT029
DIMENSION IST(4),AD(200),DC(3,3),C0(3),CP(3),CMI(3),CMX(3),DUB(3} FANUTO30

13DUAL3+3)4DMB(3) 4 DMAL3,3)5LL(492)4XX{1T7917),YY(17,17) FANUTO31
EQUIVALENCE (A(101),IS},(A(102),ISP),(A{103),IB),(A(104),1BB) FANUTO032
1,(A(105)+IQ)4{AC106)+1),(A(107)5IL),(A(1208),IBC),(A{109),IC) FANUTO33
2y (AL110)4JBC) o (A(111),JC) s (A{L112)4ISPD)4{A(113)4IK)}s(A(L14),IKD) FANUTO34
39 (A{131)4IST),(A(135),AD),(A{335),DC),(A(344),00),(A(347),CP} FANUTO35
4, (A(350),CMI),(A(353),CMX),{A(356),DUB),(A(359),DUA},(A(368),DMB) FANUTO36
5¢{A{371),DMA}, (A(380),LL),{A(388),J),{A(389),IM),(A(390),JM) FANUTO37
6y (AL391) 4y 1IM) 4 (A(392)4,JIM) 4 {A(393),12),(A(394),J2),(A(395),DN) FANUTO38
T9(A(396)4DD) s (A(397)4X2)4(A(398),Y2)s (A(399),NDX),(A(400),11) FANUTO39
8,(A1401),J1),(A(402),PR1J) FANUTO40
EQUIVALENCE [A{403)4XTP),(A{404)4YTP),(A{405),XX),(A(694),YY) FANUTO41
IF (NVOL) 100,100,210 FANUTO42
100 DO 200 I=14NNP FANUTO43
DO 200 J=1,NNP FANUTO44
XX(15J)1=CC(Isdy1) FANUTOQ45
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200
210

4100
4200

4300
4400

4500
4600

4700
4800

4810

YY{1,J)=CC(I4Js2)
CONTINUE

CONTINUE
NNN=NNP=NNP-1
NNI=NN/2

NNIP=NNI+1
NNIPP=NNIP+1

DO 4200 J=2,NNI
JIM=NNP-J

IM=J-1

DO 4100 I=J.JuM
TIM=NNP~1I

IM=1-1

LLOL1y 1) =(NN*(I~J))/JIM+]
LLIL192)=(NN*IM)/JIM+1

LL{2Zy1)=1
LL{2,2)={(NN*JM)/IM+1
LL{3,1}=0
LL(3,2)=NNP
LL(4,1)=1

LL{492)=(NN*xJM)}/TIM+1
CALL SCAN

CONT INUE

CONTINUE

DO 4400 I=NNIP,NN
IIM=NNP~]

IB=1IM+1

IM=1-1

DO 4300 J=1IB,1

JJM=NNP~J

JM=J-1
LL{Les1)={NN®{I~0))/JIM+]
LL{1+2)=NNP
LLE29L)=(NN*(TI+J)-NNN)/IM+1
LL{2¢2)=(NNxJM)/IM+1
LL{3a1)=(NN*=(T+J)-NNN)/JM+1
LL{34+2)=NNP

LL(4e1)=1

LL{452)=NN

CALL SCAN

CONTINUE

CONTINUE

DO 4600 J=NNIPP,NN
JJIM=NNP-J

JM=J=-1

JB=JJM+1

DC 4500 I=JB,JM

I IM=NNP~I

IM=T~1

LL{1s1)=0

LL{1,2)=NNP
LL{2y1)=(NN%{I+J)}~NNN)/IM+1
LL{2y2)=NN
LL{321)=(NN*{I+J)-NNN}/IM+]
LL{332)=(NN*x(I~-1))/JM+1
LL{4s1)=(NN*x{J=~1)}/TIM+1
LL{442)=NN

CALL SCAN

CONTINUE

CONTINUE

DO 4800 I=2,NNI

I IM=NNP=]

IM=I-1

IB=IM+2

DO 4700 J=18,I1IM
JIM=NNP=J )

JM=J=1

tL(ls1)=0
LL(192)={NN*IM)/JIM+1
LL{2y1)=1

LL{242)=NN

LL(3,10=0
LL{3:2)=({NNx2IM}/IM+]

LE (49 L)=INNX(J=T))/TIM+1
LL(492)=(NN%xJIM)/TIM+]
CALL SCAN

CONTINUE

CONTINUE

CALL ORTA

DO 4850 I=1,NNP

D0 4850 J=1,NNP

IF (NVOL) 4810,4810,4820
CClIsdel)=XX(1,J)
CCUTI4d92)=YY1I4 )

GO TO 4850
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FANUTON46
FANUTO47
FANUT048
FANUTO049
FANUTO50
FANUTOS1
FANUTO052
FANUTQ53
FANUTOS54
FANUTOS55
FANUTO56
FANUTOS7
FANUT038
FANUTO059
FANUTO060
FANUTO61
FANUT062
FANUT063
FANUTO64
FANUTO065
FANUTO66
FANUT067
FANUT068
FANUT069
FANUTOTO
FANUTOT1
FANUTOT2
FANUTO73
FANUTQ74
FANUTO75
FANUTOT76
FANUTO77
FANUTO78
FANUTQ79
FANUTO080
FANUTO81
FANUT082
FANUTO83
FANUTO84
FANUTO085
FANUTO86
FANUTO8B7
FANUTO88
FANUTO089
FANUTO90
FANUT091
FANUTO092
FANUTO093
FANUT094
FANUTO095
FANUTO096
FANUTO97
FANUT098
FANUT099
FANUT100
FANUT101
FANUT102
FANUT103
FANUT104
FANUT105
FANUT106
FANUT107

"FANUT108

FANUT109
FANUT110
FANUT111
FANUT112
FANUT113
FANUT114
FANUT115
FANUT116
FANUT117
FANUT118
FANUT119
FANUT120
FANUT121

FANUT122

FANUT123
FANUT124
FANUT125
FANUT126
FANUT127
FANUT128
FANUT129
FANUT130
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4820 CCUI,Js4)=XX{T14J) FANUT131

CCUT+d95)=YY (1,4} FANUT132

4850 CONTINUE FANUT133
RETURN FANUT134

END FANUT135
CFAQKA FAOKAQOO
SUBROUTINE ORKA (I,IM,1P,JsJMsJP,K0) FADKAOOL
DIMENSION A{16684),IA(16684),X0(50),Y0(50),Z0{(50),NMATE (50) FAOKAQO02

1,NFL(50,6),sMDM(100),MELMA{100)+MPRTI{(100),MTETG{100),MBOVR(100) FAOKAQO3
2,ML{100,4),1DM(200),1ELMA(200),IPRTE(200),IGYGZ(200),IARMX(200) FAOKAOO4
3,IMYMZ(200),IMFBO(200),IDTNR(200),IFL{200,+3)+AN(2000)},IBON(5044) FADKAOOS

49BORC(5048) 4NCL(200)yXIR(100),YIR(100),ZIR(100),NX{50),NY (50} FAOKADOG
54,NZ(50) FABKAOQO7
COMMON A FAOKADOS
EQUIVALENCE (A,IA),(A(LO01}+X01,(A(1051),Y0),(A(1101),20} £ A0KA009
1,{A(1151) 4NMATE) 4 (A{1201)4NFL),{A(1501)},MDM) ,(A{1601),MELMA) FAOKAOLO
24+(A(1T701)4MPRTI),(A(1801),MTETG),(A(1901)+MBOVR), (A{2001) ML) FAOKAOLL
3,{A(2401),IDM),(A(2601},IELMA),(A(2801),IPRTE},(A(3001),IGYGZ) FAGKAOL2

49 (A{3201),TARMX), (A(3401),IMYMZ),{A(3601),IMFBO),(A(3801),IDTNR) FADOKAO13

54 (A{4001),IFL) 4y (A(4601)4+AN),(A(6601),IBON),{A{6801),BORC) FADKAO14

69 (A(T201)4NCL)y (ALT401)+ XIR)» (A{T7501)4YIR)»(ATI7601)4+ZIR) FADKAQLS
To{ALTTOLYyNX) o (A(TT51) 4NY ), (A(T7801),NZ) FABDKAO16
EQUIVALENCE (A{1)4NE)s{A{2)yNVOL),(A(3)sNSUR}s»{A{4),NLIN) FADKAOL7
15(A(5)4sLNG) s (A(6) s ISDE) s {A{T)4NC) 4 (A(8),I0)4(A(F)4CF)4(A(L10)yXMI) FADKAO18

29 CACLIL) 9 YMIDy LA(L2) 9 ZMI) 4 {AL13) 4 XMX)y (A(L14) 4YMX) 4 (A(15)4ZMX) FAOKAO19

39 {A(16),IBOTY, {A(17)9SCX),(A{18),5CY},(A(19),5CZ),(A(20),DER) FADKAO20

49 {Al21)4ER) 9 (A(22)+TERYyLAI23),NN),(A{24) 4XNN),(A(25),NNP) FAOKAO21
5,(A(26)4+KR) FAOKAO22
DIMENSION XB(2000),YB(2000)+ZB{2000),CC(1741746),EL(200+5) FAOKAD?23
EQUIVALENCE (A(7951)+XB)s(A(9951),YB),(A(11951),2B}),(A113951),CC) FADKAQ24
1,(A{15685}),EL) FAUKAO25
DIMENSION XX{17,17)sYY(17417)4sDAX(40} FAOKAD26
EQUIVALENCE (A{405)4XX){A(694),YY),{EL,DAX) FAOKAQ27

I=1 FAOKAQ28

J=J FADKAN29
IM=1IM FAOKAO30
IM=gm FaOKA031
IP=1P FAOKAO32
JP=JpP FAOKAD33
DP=SOQRTF({XX{IPyJP)-XX{1¢d))*%24+(YY{IP,JP)=YY(1,J})%%2) FAOKAO34
OM=SORTE((XX{T4J)=XX{IMyIM)I%E24(YY(I4d)~YY{IM,UM})%%2) FAUKAQ35
DD=DP-DM FAOKAD36
DA=ABSF (DD} FACKAO37

IF (DA-DER) 200,110,110 FAOKAO38

110 KO=KO+1 FAOKAQ39
IF (DD) 120,200,130 FAOKAQ40

120 MI=IM FADKAQ41
MJ=JM FAOKAD42

GO TO 140 FAOKAO43

130 MI=IP FADKAOG4
MJy=J4P FADKAQ45

140 OD=DA/(DP+DM) FAOKAO46
XX{I9J)=XX{14J)+0D*{XX{MI,MJ)-XX(I5J)) FADKAQ4T
YY(T9Jd)=YY({I,0)+DDE(YY(MI,MI)-YY(I,J)) FADK AQ48

200 RETURN FAOKAD49
END FAOKAO50
CFADTA FABTAO00
SUBROUTINE ORTA FAOTAOO1
DIMENSION A{16684),1A116684),X0(50),Y0D{(50),20(50),NMATE(50) FAOTA002

1sNFL(5046) yMDM{100) yMELMA(100) 4MPRTI{100) 4MTETG(100),MBOVR(100) FAOTA0O3
24ML(1004+4),10M(200),IELMA{200)}, IPRTE(200)+IGYGZ(200),IARMX(200) FAOTAOO4
3, IMYMZ(200) »IMFBO{200) yIDTNR(200),IFL{2004+3)4AN(2000),IBON{5044) FAOTA00S

4yBORC(50+8)sNCL(200)+XIR{100)+YIR(100)4ZIR(100)4NX{50)4NY({50) FADTAQ06
5yNZ(50) FAOTAQOT
COMMON A FAOTAQO8
EQUIVALENCE {A,T1A},(A(1001),X0}4{A(1051),Y0D),(A{(1101},20) FAOTAOO9
15 (A(1151)NMATE)y (A(1201)4NFL), (A(1501),MDM),{A(1601),MELMA) FAOTAO10
27, (A(1701),MPRTI)},(A{1801)yMTETG),(A(1901) +MBOVR),(A(2001),ML) FAOTADLL
39(A(2401),IDM), (A{2601),IELMA},(A(2801),IPRTE)},{A(3001),IGYGZ) FAOTAOL2
49 (A(3201),IARMX),(A{3401),IMYMZ),(A(3601),IMFBO),(A(3801),IDTNR) FAOTAO13
S5¢(A{4001)4yIFL) 4 (A(4601)+AN),{A(6601), IBON),{A16801),BORC) FAOTAOL4
69 {A{T20L) 9yNCL) o {A{7401) 4XIR} 4 (A{7501)+YIR}»(A(T601),ZIR} FADTAO15
To(ALTTOL) oNX) 5 (A{TT51)4NY )y (ALTBOL)4NZ) ' FADTAOL6
EQUIVALENCE (A(1)}4NE),(A(2),NVOL)y(A(3)4NSUR)+{A(4),NLIN) FAOTAOL7
19 (A{5)9LNG) » (A(6)+ISDE)} 2 (A(T)4NC)s(A({B)1I0)+(A(9)4CF)4o(A(10)4XMI) FADTAO18
25 (ALI1)yYMI) o CALL2)5ZMI) 9 (ACL13) 4 XMX) o {A(L4) 4 YMX) 4 (A(15),ZMX) FAOTAOQ19
39(A(16)41BOT),(A{17)9SCX)y(A(18B),4SCY)»(A(19)4SCZ)y(A(20)4DER) FAOTAO20
49 (A(21)4ER) 9 (A(22) 4 TER) 5 {AL23) yNN) (A(24) 4 XNN)» (A(25),NNP) FABTAO21
S4(A(26)5KR) FAOTAO022
DIMENSION XB(2000),YB(2000),ZB(2000)4CC{1741746)4EL{200,5) FAOTAO023
EQUIVALENCE (A{7951),XB)s(A(9951),YB)s(A{11951)+ZB),(A{13951),CC) FAOTAO24
1,(A(15685)4EL) FADTAQ25

EQUIVALENCE (A{30),IMAT),(A(31),ITEM),(A{(32),IELT),{A(33),1PRS) FAOTA026
19(A(34)4ITIC)s(A(35)5ITGY) s ({A{36)4yMBON)},(A(37)4MCV),{A(38)4MNR) FAOTAO27
29(A(39)4ITGZ)y{A(40) s TARE)»(A(41),IMMX) 9 (A(42)+IMMY )}, (A{43),IMMZ) FAOTAOQ28
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200
300

400
500

600
610

CFAPE
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39 (A{44) s IMFI) o (A(45) 9 JBON) y (A(46)2NDT)y(A{4T) 3 INR)» (A(48),NTOT)
44(A149),ISKE)

DIMENSTION IST(4),AD(200),DC{3,3),(0(3),CP{3),CMI{3),CMX(3)
EQUIVALENCE (A(10))+IS)4(A(102)4ISP)»(A(103),IB),{A{104),1IBB)
L {A(105)41Q),(A(106)+I),(A(207),IL),(A{108),IBC),(A(109),]IC)
29(A(110)9JBC) 9 (A{111)9JC)+(A(112)4ISPD){A(113),1IK)y(A{114),IKD)
35 (A(131),IST),(A(L35),AD),({A(335),DC),(A1344) ,NG),1A(345),AZ)
4y {A{346)4BZ) 4 (A(34T)4CZ)2(A(348)4R1)2(A(349),2G)+(A(350),2Z)
5S¢ (A(351)4ZN),(A(352)4NCO) s (A(353),M),(A{354) NNM),(A(355),J)
Sy({A(356)4X) 9 (A(357),Y)

DIMENSTION XX(17+1T)1,YY(17417),DAX(40)

EQUIVALENCE (A(405)+XX)3(A{694),YY}y(EL,DAX)

DER=10.#%ER

DO 600 ICC=1,100

K0=0

DO 300 I=1,NNP

IM=1

IP=1I

DD 200 J=24NN

JM=g-1

JP=J+1

CALL ORKA (I,IMyIP,JsJIM,IP,KO)}

CONTINUE

CONTINUE

DO 500 J=1,NNP

JM=J

JP=d

DO 400 I=2,NN

IM=1-1

IP=1+1

CALL ORKA (1,IMyIP,J,JM,JP,KO}

CONTINUE

CONTINUE

IF (KO) 610,610,600

CONTINUE

RETURN

END

p

SUBROUTINE PREP

DIMENSION A{16684),JA(16684),X0(50),Y0(50),20{50)}NMATE{50)
14NFL{5046) 4MDM{100) yMELMA{100)} 4MPRTI{100) MTETG(100},MBOVR(100)
24ML{100+4)+IDM{200},TELMA(200), IPRTE{200),IGYGZ(200),IARMX{200)
34 IMYMZ (200}, IMFBO(200), IDTNR{200),IFL1200,3),AN(2000),1BDN(50,4)
44BORC(50+8)+NCL(200)+XTR{100},YIR(100),ZIR{100}NX{50})4NY(50)
5,NZ2(50)

COMMON A

EQUIVALENCE {(AyIA),(A{1001),X0),{A11051),Y0D},(A{1101),20)

14 (A(115)) 4NMATE), (A(1201),NFL)y (A(1501),MDM),(A(1601)4MELMA)
2y (AL1701),MPRTI)»({A(1801),MTETG),(A(1901) 4MBOVR) »(A{2001),ML)
3,{A(2401)4yIDM)+{A(2601)+IELMA}, (A(2801),IPRTE),(A(3001),IGYGZ)
45 LAL3201) y IARMX) 5 (A(3401),IMYMZ), 1 A{3601),IMFBO),(A(3801),IDTNR)
5y (A{4001)9IFL) 2 (A(4601)4AN),(A(6601),IBON},(A(6801),BORC)
6y LALT201)4NCL) » (A{T401),XIR) 4 {A(T501),YIR) »(A(T601),21IR)
Ty lALTTOL1) oNX) o {ALTTS1)4NY ), (A({T7801),NZ)

EQUIVALENCE (A(L)/NE)»(A{2)NVOL),{A{3),NSUR),(AL4),NLIN)

1, (A{5)4LNG) s (A{6) 4 ISDE) s (A{T)4NC),(ALB) 410} +(A(9)4CF),(A(10)4XM])

29 CALLIL) s YMI) y(AUL2)9ZMI) 9y (ALL3) 9 XMX) » (A(L14) 4 YMX) 9 {A{15)4ZMX)
34(A(16),IBOT) o (A{LT7)4SCX) 9y {A(18}4SCY),(A(19),SCZ),(A(20)4DER)
4y (AT2L)9ER) 5 (A{22) » TERY§ (A(23) 4NN) o (A{24) 9 XNN) , {A{25) ¢NNP)
5,{A{26),KR)

DIMENSION XB(2000),YB(2000),Z8(2000),CC(17+17,6),EL(200,5)

EQUIVALENCE (A{7951),XB),(A(9951),YB),(A(11951),ZB),(A(13951),CC)

1, (A(15685),EL)
EQUIVALENCE (A(30),IMAT),(A(31),ITEM),(A(32),IELT)},(A(33),IPRS)
1, (A(34),ITIC),(A(35),1ITGY),(A(36),MBON),(A(37),MCV),(A(38),MNR)

290A139),ITGZ),(A(40),TARE), (A{41),IMMX) 5 (AL42),1MMY ), (A(43),1IMMZ)

39 (A(44)yIMFT ), (A(45) 4 JBON) 4 (AL 46) yNDT)» {ALGT),INR) 4 {A(48),NTOT)

DIMENSION IST(4),AD(200),DC(343),C0O(3),CP(3),CMI(3),CMX(3),DUB(3)

14,DUA(3,3)+DMB(3)4DMA(393) yLL{442) 9o XX(LT917),YY(17,17)
EQUIVALENCE (A{101),1S)4(A(102)4ISP},{A(103),IB),(A(104),IBB)
1,(A0105)+1Q) o (A(L06) 4T} (A(LIO0T),IL),(AL10D8),IBC),(A({109),IC)
29(A(110)+JBC)»(A(112)+JC)s(A(112),ISPD)4(A(113)}4IK}y(A(114),IKD)
39 (A(131)4IST) o (A(135),AD) 4 {A(335),DC},(A(344),C0),(A(347),CP)

49 (A(350),CMI),(A(353),CMX),(A(356),DUB),(A(359),DUA),(A(368),DMB)

59 {A(371),BMA)»(A(3B0),LL)»(A({3BB)4J)»(A(389),IM),(AL390),IM)
69 (A(391),1IM),(A{392)+JIM)4(A(393),12)},(A(394),J2),(A(395),DN)
Ty {A(396)+DD} s {A(397)4X2) 4y (A{398),Y2)4(A(399) yNDX),(A(400),11)
84(A(401)45J1),(A(402),PRIJ)

EQUIVALENCE (A(403),XTP)y({A(406),YTP), (A{G05) 4XX) 5 (A(E94) YY)
12P=12

J2P=J2

NDX=NDX

ADN=DON/DD

IND=ADN

PR=1IND
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FADTA029
FADTAO30
FADTAO31
FAOTAQ32
FAOTA0Q33
FAOTAO34
FAOTAQ35
FAOTAQ36
FADTAO37
FADTAOD38
FADTAD3Y
FADTAQ4O
FAOTAO41
FAOTAQ42
FADTAD43
FAOTAO4S
FAOTA045
FAOTAQ46
FADTAD4T
FAOTA048
FAOTAQ4S
FAOTAQS50
FADTADS1
FAOTAD52
FADTAO053
FAOTAOS4
FADTADSS
FAOTAQ56
FAOTAOS7
FAOTAOS8
FADTADS9
FAOTAQ60
FABTA061
FAOTAQ62
FADTAQ63
FADTAQG4
FAOTAD65
FAPEPQOO
FAPEPOO1
FAPEPQO2
FAPEP0O3
FAPEPQO4
FAPEP0OS
FAPEPOO6
FAPEPOOT
FAPEPQOSB
FAPEPOOY
FAPEPOLO
FAPEPO11
FAPEPO12
FAPEPOQ13
FAPEPO14
FAPEPO15
FAPEPO16
FAPEPO17
FAPEPO18
FAPEP019
FAPEPO20
FAPEPD21
FAPEPO22
FAPEPO23
FAPEPO24
FAPEPD25
FAPEPO26
FAPEPO27
FAPEP028
FAPEPQ29
FAPEPO30
FAPEPO31
FAPEPO32
FAPEPQ33
FAPEPQ34
FAPEP0O35
FAPEPQ36
FAPEPQ37
FAPEPO38
FAPEPO39
FAPEPQ4O
FAPEPO41
FAPEPO42
FAPEP043
FAPEPO4S
FAPEPD4S
FAPEPO46
FAPEPO4T
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PR=ADN-PR FAPEPO48

G0 TO (110,120)4NDX FAPEPQ49

110 J2=IND+1 FAPEPOS50
J2P=J2+1 FAPEPOS1

G0 TO 130 FAPEPO52

120 I12=IND+1 FAPEPO53
12P=12+1 FAPEPOS4

130 X2=XX{I29J2)+PR¥(XX(I2P,J2P)=XX(12,42)) FAPEPO55
Y2=YY{I2,J2)+PR*(YY(I2P,J2P)~YY(12,32)) FAPEPQ56
RETURN FAPEPOS7
END FAPEPOS58
CFARFD FARFDOOO
SUBROUTINE REFD FARFDOO1
DIMENSION A{16684),1A(16684),X0(50),Y0(50),20{50),NMATE(50) FARFD0O2

14NFL{50,+6),MDM({100),MELMA(100),sMPRTI{100} +MTETG(100},MBOVR(100) FARFDOO3
2yML(1005%4),10M(200) 4 IELMA(200)+IPRTE(200),IGYGZ(200),1ARMX(200) FARFDOO4
34 IMYMZ(200),IMFBO(200), IDTNR(200),IFL{2004+3)4AN(2000),IBON(5044) FARFDOOS5

4yBORC(504+8) 4NCL{200)+XIR(100},YIR{100),ZIR(100),NX(50),NY{50) FARFDOO6
54NZ(50) : FARFDOO7
COMMON A FARFD0O8
EQUIVALENCE (A,IA),(A{1001)4X0)s(A(1051),Y0)},(A(1101),20) FARFDOOY
1,(A(1151) 4NMATE) 4 (A(1201),4NFL)+{(A(1501)4MDM),(A{1601),MELMA) FARFDO10
29 (A(1701)yMPRTI )y (A(1801)4sMTETG) s (A(1901) +MBOVR),(A{2001) ML) FARFDO11
3,(A(2401),1DM}, (A(2601),1ELMA),(A{2801)+IPRTE),(A{3001),1GYGZ) FARFDO12
49(A(3201)y TARMX) 9 {A(3401),IMYMZ)4(A(3601),IMFBO),(A(3801),IDTNR) FARFDO13
5y (A(4001)»IFL),(A(4601),AN},(A(6601),IBON),{A{6801),BORC) FARFDO14
65 (A(T201)4NCL} (A{T401),XIR)},{A(T501),YIR)+(A{7601}),ZIR) FARFDO15
T LALTTOL) o NX) 5 (A(TTS5L) 4NY ), LA{T801) 4NZ) FARFDO16
EQUIVALENCE (A(1),NE)+{A{2),NVOL}+(A(3)4NSUR)s(A(4),NLIN) FARFDQO17
14(A(S5)sLNG), (A{6)ISDE) 4 (A{T)yNC)y(A(8B),I0)4(A(9),CF)y(A(10)yXMI) FARFDO18
29 (ACLY) 9 YMI) 5 (A{L12) 9 ZMI )y (A(L13) s XMX)y (A{14) s YMX ]}, {A(L15)4ZMX) FARFD0O19
3y(A{16),180T) 9y (A{LT)4SCX) 9 (A(18)+SCY) (A(19),+SCZ)+(A(20),DER) FARFDOZO
Gy (A(21)9ER) 5 (A(22) 9y TER) 5 {A(23) 9NN, (A(24) 4yXNN},{A(25)4NNP) FARFDO21
5y(A(26),KR) FARFDO22
DIMENSION XB(2000),YB(2000),ZB(2000)4CC{17+1746),EL(200,5) FARFD0O23
EQUIVALENCE {A(7951),XB),{A(9951),YB),(A(11951),IB),{A{13951),CC) FARFDO24
1,(A{15685),EL)} FARFDO25

EQUIVALENCE (A(30),IMAT),(A(31),ITEM),(A(32),IELT)+(A(33),IPRS) FARFDO26
19(A(34),ITIC),(A(35)+ITGY) s (A(36)sMBON),{A(37)4MCV)s(A(38),MNR) FARFDO27
29 (A(39) 2 ITGZ) » (A(40) 4y TARE) 9 ({A(4L1) 4 IMMX]) 4 LA(42) ,IMMY), (A(43),IMMZ) FARFDO28
39(AL44)IMFT) 4 (A(45),UBON)Y» {AT46)4NDT){A(&4T)INR), {A{48},NTOT) FARFD029

DIMENSION IST(4),AD(200},DC(3,3),C0(3),CP(3),CMI{3),CMX(3),DUB{(3} FAREDD30

1,DUA{3,3),DMB{3),DMA{3,3),XX(17,17),YY(17,17)} " FARFDO31
EQUIVALENCE (A{101),IS),(A(102),ISP},{A(103),1IB),(A{104),1BB) FARFDO32
1,(A(105),1Q) s LACLOT) S IL), (A(108) 5IBC), (A(109)41C) FARFDO33

2, (A(110)4JBCY+(A(111)4JC),{A(L12),ISPD),{A(113),IK),(A(114),IKD) FARFDO34
39(A(131),IST)»{A(135),AD) 4{A(335),DC), (A(344),C0)(A(347),CP) FARFDO35

49 {A(350),CMI),(A{353),CMX),(A(356),DUB),(A(359),DUA),(A(368),DMB) FARFDO036

55 (A{371),DMA) FARFDQ37
EQUIVALENCE (A(403)4XTP) 4 (A(404),YTP) 4 (A(405),XX)y(A(694),YY) FARFDO38
ISDE=0 : FARFDO39
NC=0 FARFDO4Q
LNG=0 FARFDO41
1s=1S FARFD0O42

DO 100 I=1,108 FARFDO43

DO 100 J=1,3 FARFDO44

100 EL(1,J4)=0. FARFDO45
IF (MCV) 510,510,110 FARFDO46

110 IF (NVOL) 115,115,250 FARFDO47
115 DO 125 I=1,NNP FARFDO4S
DO 120 J=1,NNP FARFD049
XX{14J)=CC(I4d,1) FARFDO50
YY{15J)=CCUI4442) FARFDOS 1

120 CONTINUE FARFDOS2
125 CONTINUE FARFDO53
CMI{1)=XX{1,s1) FARFDOS4
CMI(2)=YY(1,1) FARFDO55
CMX{1)=XX{1,1) FARFDOS56
CMX(2)=YY(1,41) FARFDO57

DO 200 I1I=1,4 FARFDO58
CALL CONT (II,IBA,ICR,JBA,JCR) FARFDO59

DD 195 I=1,NNP FARFDO60
IBA=1BA+ICR FARFDO61
JBA=JBA+JCR FARFDO62

IF (XX{IBA,JBA)}~CMI(1)) 130,140,140 FARFDO63

130 CMI(1)=XX(IBA,JBA) FARFDO64
140 IF {YY{IBA,JBA)-CMI(2)) 150,160,160 FARFDO65
150 CMI{2)=YY{IBA,JBA) FARFDO66
160 IF (XX{IBA,JBA)~-CMX{1)) 180,180,170 FARFDO67
170 CMX(1)=XX{IBA,JBA) FARFD068
180 IF (YY{IBA,JBA}~CMX(2)) 195,195,190 FARFD069
190 CMX{2)=YY(IBA,JBA) FARFDOT0
195 CONTINUE FARFDO71
200 CONTINUE FARFDOT2
DO 210 I=1,2 FARFDO73
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210

230
250

300
400

410

420
510

CFARC

110

CMD=,5%ABSF(CMX({I)~CMI(I))

CMI(I)=CMI(I)-CMD

CMX{I)=CMX{I)+CMD

CONTINUE

SCX=108./ABSF{CMX{1)-CMI(1)

SCY=108./ABSF{CMX(2)-CMI(2)

DER=.9/SCY

IF {SCY-SCX) 230,230,250

DER=,9/SCX

DO 400 II=144

CALL CONT (II,IBA,ICRyJBA,JCR)

DO 300 I=1,NN

IBA=1BA+ICR

1E=1BA+ICR

JBA=JBA+JCR

JE=JBA+JCR

CALL LEBN (IBA,IE,JBAsJE,I)

CONTINUE

CONTINUE

IF (LNG) 410,4104420

LNG=1

GO TO 250

CONTINUE

CONTINUE

RETURN

END
T

SUBROUTINE RQOOT

DIMENSION A(16684),1A(16684),X0(50),Y0{(50)+Z0(50) NMATE (50)
LyNFL{50,6),MDM{100)4MELMA(100)+sMPRTI(100),MTETG(100),MBOVR{100}
2yML(10044)4IDM{200),IELMA{200) s IPRTE(200),IGYGZ(200),IARMX(200)
3,IMYMZ(200),IMFBO(200),IDTNR{200),IFL{200,3},AN(2000),IBON{50,4)
49BORC(50,48) ,NCL{200),XIR(100),YIR{100),ZIR(100),NX{50),NY{50)
54NZ{50)

COMMON A

EQUIVALENCE {(A,1A},{A(1001),X0),(A(1051),Y0)+(A({1101),20)

1, (A(1151) 4NMATE) » (A(1201)4NFL)+{A(1501)+MDM},(A(1601),MELMA)
29(A(1701) 4MPRTI )y (A(1801)yMTETG) s (A{1901) 4MBOVR )y (A{2001),ML)
3,{A(2401),IDM) s (A{2601)},IELMA) +(A(2801)}+IPRTE)},(A(30011},1GYGZ)
4y (A{3201) 9 TARMX ), (A(3401) 2 IMYMZ) 4 (A(3601),4IMFBO),(A(3801)+IDTNR)
S59(AL4001)yIFL) 4 {A(4601)4AN),(A(6601),IBON),(A{6801),B0ORC)

69 (ALT201)4NCL) + {ALT7401} s XIR) 4 {ALT501) 4 YIR) 4 (AL[T601)4ZIR)

Ty (AUTTOL) 9NX)Y o (ALTT51)4NY) 4 (A(T801)4NZ)

EQUIVALENCE (A{1)4yNE}s»(A(2)4NVOL)»{A(3)yNSUR) s (A(4) NLIN)}

Ly (A(S) 4LNG) » (A(6) 4 ISDE) s (A(T)Y,NC)»(A(8)+I0}4(A{9),CF),y{A(10},XMI}
29 (ALLL)Y 9 YME) 9 (ACL12) 43 ZMI) 2 {A{13) o XMX )y (A{14)4YMX )5 (A(15),2ZMX])
34(A(16),IBOT) o (A(LT)ySCX)9»{A(18)9SCY)},(A(19),SCZ)»(A(20),DER)

49 (AL21)9ER) 9 ({A({22)4TER) 9 (A(23)9NN),(A(24)+XNN),(A(25)4NNP)

S5y (Al26)4KR),{A(27),DT}

DIMENSION XB{2000),YB(2000),ZB(2000),CC(17+174+6)4EL(20045)

EQUIVALENCE (A[7951),X8),(A(9951),YB),(A{11951),2B),(A(13951),CC)
1,(A(15685),EL)

DIMENSION IBTE(16),AL{10},AR(10)+AE(10),+CO(3),CP(3)

EQUIVALENCE (A(30),IMAT),{A(31),ITEM),(A(32),TELT),{A(33),IPRS)
1y 1A(34),ITIC) + (AU35),ITGY) s (A(36)+MBON)» (A{37)4MCV),(A{38)MNR)
29(A(39),1TGZ) s (A(40),TARE) » (A(41) 4 IMMX) 9 (A(42),IMMY ), (A(43),IMMZ)
39(A(44) yIMFI) 2 (A{45)43JBON) o (A(46)4NDT) o (A(4T)2INR) y (A(48),NTOT)
4G9 (A{49) 9 IBTE) s (A(65)ETT)(A{66)+IL) s (A{6T) NBEL),(A(68),NBE2)
59 (AUL69)yNBE3) s (A(T0),ISD) s (A(TL) AL} »(A{B1) 9AR) 4, (A(91),AE)

69 (AL103),INRP),[A{104),LEN),(A{105),C0)+(A(102),IBN),(A(101),ELL)
Ty{A{108)4CP)+{A(111),DX)y{A(112)+DY),{A{113),DZ)+{A(114),LE)

8y (A(115),DISD) s (A{116)+DXNL), (A{LL1T),DISL)+(A(118),ACL])

9y (AL{119) NDTM) 4 (A{120},1D)

EQUIVALENCE (A{122)4+X)9(A(123)yY)+(A(124)9Z)4(A(125),4XE)

19 (AL126) 4 YE) 9 (A1127)42E) y LALL28),XA),{AL129),YA) »(A(130),ZA)
29(A(131)4LB}»(A(132)4NBEP), {A({133)sNBET)+(A(134),NDXS)

NDC=0

IF (ABSF(DX)~ABSF(DY)) 150,150,110

NK=1

X=X+DX*DT

Y=Y+DY%®DT

AR=AL(S5)

BR=AL{4)%X+AL{2)

CR=AL(6)%X%X+AL(3)%*X+AL (1)

GO TO 160

)
)

150 NK=2

Y=Y4+DY*DT

X=X+DX*DT

AR=AL(6)

BR=AL(4)1*Y+AL(3})
CR=AL(S5)*Y*Y+AL(2)%Y+AL(1)

160 IF (ABSF({AR)~ER) 170,180,180

170

180

RT=~CR/DR
GO TO 190
DET=SQRTF{BR*BR~4 *AR*CR)
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FARFDO74
FARFDOT75
FARFDO76
FARFDO77
FARFDO78
FARFDQ79
FARFDO8O
FARFD0O81
FARFD082
FARFD0O83
FARFDO84 ~
FARFDO8S
FARFDO86
FARFDOB7
FARFD0O8S
FARFDO89
FARFDOS0
FARFDO91
FARFDO92
FARFDO93
FARFDO94
FARFDOS5
FARFDOS6
FARFDDO7
FARFDO98
FARFDO99
FAROT0O0O
FAROTOO1
FARDTOO2
FAROTO003
FAROTOO4
FARDTO005
FAROTO0O6
FAROTOO7
FARDTO08
FARDTOO09
FAROTO10
FAROTO11
FARQTO12
FAROTO13
FAROTO14
FAROTO15
FAROTO16
FAROTQLY
FAROTO18
FAROT019
FARDOTO20
FAROTO21
FARDTG22
FAROTO23
FARDTO24
FAROT025
FARDTQ26
FARDT027
FARDTO28
FAROTO029
FAROTO30
FAROTO31
FAROTO32
FAROTO33
FARDOTO34
FAROT035
FARDTO36
FARDTO37
FARGTO38
FAROTO39
FAROTO40
FAROTO41
FAROTO42
FAROTO043
FARDTO44
FARDTO045
FAROTO46
FAROTO047
FARDTO48
FAROT049
FARDTO050
FARDOTO51
FAROTO52
FARDT053
FARDTOS4
FARGTO055
FARDT056
FAROTOS7
FAROTOS8
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185 RT=(~-BR+DET}/(2.%AR} FAROTOD59
190 GO TO (200,230)4NK FAROTO60
200 IF (ABSF{(RT~Y)}-DER} 220,210,210 FAROTO61
210 DET=-DET FARDOT062
NDC=NDC+1 FAROT0N63
GO TO (185,300),NDC FARDTO64
220 Y=RT FARDT065
GO TO 250 FAROTO66
230 IF (ABSF(RT~X)~DER) 240,210,210 FAROT067
240 X=RT FAROTQ68
250 RETURN FARGT069
300 WRITE OQUTPUT TAPE 6,1 FARDTOT0
1 FORMAT{93HOERROR IN THE COEFFICIENTS OF QUADRATIC. COORDINATES, COFAROTO71
IMPUTED CONSTANTS, COEFFICIENTS FOLLOW//) FAROTQT2
WRITE OUFPUT TAPE 6,2,{1,1A(1)4A(1},1=1,150) FAROTO73
2 FORMAT (5(1X,13,18,F12.6)) FAROTO74
NAN=10%1IL FAROTO75
WRITE OUTPUT TAPE 643,(1,AN[(I),I=1,NAN} FAROTQ76
3 FORMAT (10(1X,14,F7.3)) FARDTOT77
CALL EXIY FAROTQ78
END FARDTO79
CFARTZ FARTZ000
SUBROUTINE ROTZ FARTZ001
DIMENSION A116684),IA116684),XD(50),Y0(50),20(50),NMATE(50) FARTZ002
1,NFL{50,6)+MDM(100) MELMA(100)},4MPRTI(100) ,MTETG(100},MBOVR(100) FARTZan3
24ML(100,4),1DM{200),IELMA(200),IPRTE(200),+IGYGZ(200},1ARMX{200) FARTZo04
34 IMYMZ(200), IMFBO{200)+IDTNR(200),IFL(200+3)yAN(2000),IBON(50,4) FARTZ005
49BORC(5048)4NCL{200)4XIR(100},YIR(100),ZIR{100}),NX(50)yNY(50) FARTZn06
54NZ(50) FARTZ007
COMMON A FARTZ00S
EQUIVALENCE {AsIA)+{A{1001)9X0),{AL1051),Y0),(A{1101),20) FARTZ009
1, (A(1151) yNMATE) s (A(1201) 4 NFL)»{A[1501),MDM)},(A({1601},MELMA) FARTZO010
29(A(1701) yMPRTI)s(A(1801),MTETG), (A{1901)4MBOVR)}, (A{2001),ML) FARTZO11
3, (A12401),IDM}, (A{2601),1ELMA} 4 (A(2801),IPRTE),(A({3001),1GYGZ) FARTZ012
49 {A{3201)yTARMX )y (A{3401),IMYMZ),(A(3601),IMFRO),{A(3801),IDTNR) FARTZ013
59 (A14001) 4 IFL) 3 (A{4601),AN),{AL6601),IB0N),(A(6801),BORC) FARTZ014
6+ {A{T7201) 4NCL) 5 {A{T7401),XIR),{A{T7501),YIR)+(A(7601),ZIR) FARTZ015
Te (ALTT701) ¢ NX) g LALTTSL) 4NY) 4 (ALTB01) 4NZ) FARTZD16
EQUIVALENCE {(A(1)sNE}s(A(2),NVOL),{A{3)3sNSUR) (A (4)4NLIN) FARTZ017
1y [A(5) yLNG) 3 ({A{6) 4y ISDE) s (A{T7)},NC),(A(B),I0)(A(9)4CF)y(A(10),XMI} FARTZ018
29 lALLI1) s YMI) o (A(L2)9ZMI )4 (ALL13) 4 XMX) o {A(14) 4YMX )y (A{L15),ZMX) FARTZ019
3, (A(16),IBOT) o (A{1T)4SCX) s (A(18)4SCY)4(A(19)4+SCZ)»{A(20)DER) FARTZ020
49 (A(21)9ER) 4§ (A(22) 4 TER) 3 {AI23)4NNY»(A(24) +XNN),»(A({25)4NNP) FARTZ021
5,{A(26)4KR) FARTZ022
DIMENSION XB(2000),YB(2000)+ZB12000),CC{17+1746),EL(200+5) FARTZ023
EQUIVALENCE (A{T7951)+XB),(A(9951),YB}(A{11951),2B),({A(13951),CC) FARTZ024
1,(A(15685)4+EL) FARTZ0?25
EQUIVALENCE {A{30),IMAT) {A(31)},ITEM),(A{32),IELT},.(A(33),IPRS) FARTZ026
15{A(34)yITIC), {A(35),ITGY) s (A(36),MBON) 4 (A(37}4MCV ), (A{38),MNR) FARTZ027
2y (AL139)4ITGZ)Y s LA(40) s TARE) s (A{4)) 4 IMMX) y (A(42) ,IMMY ), (A(43),IMMZ) FARTZ028
By {Al(44) s IMFT) 2 {A(45),JBONY,, (A{46) 4 NDT) o {A(L4T)+INR),(A(48),NTOT) FARTZ029
4y {AL49) s ISKE) FARTZ030
DIMENSION IST{(4),AD{200)},DC(3,3),C0(3),CP{3),CMI(3),CMX(3) FARTZ031
EQUIVALENCE (A(101),1S),(A(102),15SP),(A(103),IB),(A(104),1BB) FARTZ032
14{A{105),1Q)5(A1106}41),(A{107),IL}4(A(108),IBC},{A(109)}),IC) FARTZ033
2y {A(110)4JBCYs{AL{LLL) 4 JC) 4 {A{112) 4 ISPD),(A{L113),IK)4(A(114),IKD) FARTZ034
34(A0131),IST) s (ALL135)4AD) 4 (A(335)4DC)y(A(344)4NG) s (A(345)4AZ) FARTZ035
4y (AL1346)4BZY s (A(347)4,C2) 4 {A(348)4R1)4(A(349),2G),(A(350),2) FARTZ036
590A{351)4ZN) 4 {A{352),NCO}4{A{353)+M)s{Al354)4NNM),1A(355),0) FARTZ037
5y (A(356)4X) 4 (A{357),Y) FARTZ038
DIMENSION XX{17417)5YY(17,17) FARTZ039
EQUIVALENCE {(A{405)+XX),{A(694),YY) FARTZ040
NG=NG FARTZ041
15=1S FARTZn42
IF (ABSF(AZ)-TER)} 120,+120,140 FARTZ043
120 IF [ABSF(BZ)-TER} 9000,9000,130 FARTZ044
130 R1=~CZ/BZ FARTZ045
R2=1.E+20 FARTZ046
GO TO (300,170,220),NG FARTZ047

140 DET=BZ%*BZ-4.,*AZ%CZ FARTZ048 .
IF (DET+ER} 15041604160 FARTZ049
150 GO 10O (9000,9000,300) NG FARTZ050
160 DET=SQRTF{DET) FARTZ051
R1={—~BZ+DET)/(2.%AZ) FARTZ052
R2=(=BZ—-DET)/(2+%*AZ) FARTZ053
GO TD (3005,170+220) ¢NG FARTZ054
170 IF (ABSF(R1-ZG)-ABSF(R2~ZG}) 180,190,190 FARTZ055
180 Z=R1 FARTZ056
GO TO 200 FARTZ057
190 Z=R2 FARTZD58
200 IF (1ISPD) 205,205,210 FARTZ059
205 NG=3 FARTZ060
GO TO 300 FARTZ061
210 M=M+10 FARTZ062
GO TO 300 FARTZ063

MEMORANDUM 33-431



220
230

240
250
260

270

280
300
9000
1

CFASA

101
102
103
104
105
106
107

IF {ABSF(R1-ZG)-ABSF({R2-ZG)) 230,240,240
IN=R1

GO TO 250

ZN=R2

IF (ABSF(Z-~1G)~ABSF(ZN-2G)) 280,280,260
Z=IN

NCO=NCO+1

1F {NCD~NNM)} 280,270,270

1SPD=1SPD~-1

GO TO 300

M=M-10

RETURN

WRITE OUTPUT TAPE 6,1

FARTZ064
FARTZ065
FARTZ066
FARTZo67
FARTZ068
FARTZ069
FARTZ070
FARTZ071
FARTZO72
FARTZO73
FARTZO74
FARTZ075
FARTZ076

FORMAT (79HOERROR IN THE COEFFICIENTS OF THE SURFACE EQUATION, RELFARTZO77

1ATED INFORMATIONS FOLLOW//)

WRITE DUTPUT TAPE 6,24(I,1A(I)sA(1),1I=1,150)

FORMAT (5(14,17,F13.6})

NAS=10%IS

WRITE OUTPUT TAPE 643, (I4AN(I),I=1,NAS)

FORMAT {1011X,I4,F7.3})

CALL EXIT

END
N

SUBROUTINE SCAN

DIMENSION A({16684),1A(16684),X0(50),Y0(50),Z0(50),NMATE (50}
1,NFL{50,6)},MDM(100),MELMA(100),MPRTI(100) +MTETG(100),MBOVR{100)
24ML(10044),IDM{200) yIELMA(200) 4IPRTE(200),+IGYGZ{200),TARMX{200)
34IMYMZ{(200),IMFBO(200)+ IDTNR(200),IFL(200+3),AN{2000),IBON(50+4)
4yBORC(50+8),NCL{200)yXIR{100)sYIR(100},ZIR(100)NX(50}4NY(50)
54NZ{50)

COMMON A

EQUIVALENCE (A,IA),{A(1001),X0),{A(1051),Y0)4(A(1101},20)
14(A(1151),NMATE)»(A(1201),NFL),{A(1501),MDM),{A{1601),MELMA)

23 (A{1701)4yMPRTI)»{A{1801),MTETG), (A{1901)+MBOVR), (A(2001),ML)
3,(A{2401)+,IDM), (A(2601),y1ELMA),(A(2801),IPRTE},(A(3001),IGYGZ)
49 (A(3201)+ TARMX )y (A(3401)4IMYMZ), (A{3601)+IMFBO),{A(3801),IDTNR)
54(A(4001)9IFL)4(A{4601),AN),(A{6601)4IBON),(A(6801),BORC)

69 (ALT201)4NCL)y (A{7401)+XIR}s (A{7501),YIR)y{A(T6E01)},ZIR)
To(ALTTOL) $NX), (A{TT51)4NY),{A(T7B01),NZ)

EQUIVALENCE (A(1),NE)s{A(2)4NVOL) 4 {A(3),NSUR),{A(4},NLIN)

19 (A{5) 4LNG) s {A{6) s ISDE) y (A{T)4NC) o (ALB),I0)»(A(F)4sCF)y (A{10),XM])
25 (ALL1) 9 YMI) 3 (A(12)4ZME) 5 (A(13),XMX)y {AL14),YMX )+ {A{15),2ZMX)
39(A016),IBOT),(A(1T7)4SCX)4(A(18),SCY),(A{19),SCZ)y{A120)+DER)

49 (A(21)9ER) 9 (A(22)4TER) 9y (A{23) 9NN}, (A(24)sXNN)»{AL125),NNP)
5,(A({26),KR) :

DIMENSION XB{2000),YB{2000),ZB(2000)+CC{17+17,6)+EL{2004+5)

EQUIVALENCE (A(7951),XB)+{A(9951),YB)+(A(11951),ZB),(A{1395]1),CC)
1,{A{15685),EL)

EQUIVALENCE (A(30),IMAT),(A(31)},ITEM),(A(32),IELT),(A(33),IPRS)
1,{A(34),ITIC),(A{35),ITGY),(A{36),MBON)},(A{37),MCV},(A(38),MNR)
29(A(39),ITGZ),y (A(40) yTARE) » (A{41) 4 IMMX) 4 (A(42),IMMY ), (A(43),IMMZ)
3ylA044),IMFI), (A{45),3BON), (A(46),NDT}, (A(47),INR), (A(48)},NTOT}

DIMENSTON IST(4),AD{200),+DC(3,3],C0O(3),CP(3),CMI(3),CMX(3),DUBI(3)
1,DUA(343)+DMB(3),DMA(343)4LLI452)sXX{1T7917)YY{17,17)

EQUIVALENCE (A{101),IS),{(A(102),I5P),(A(103),I8),{A{104),1IBB)

1, 1AT105) 1)+ {AL106)41)5(A(107),IL)+(A(108)41IBC),(A(109),IC)
240A0220)4JBC)Yo{A(L1T),JC) s (A{112),ISPD)y(A{113},IK),(A(114),IKD)
34({A(131)4IST)4(A(135)4AD)4(A{335),DC)y{A(344),C0)y(A({347),CP)

49 (A{350),CMI),(A(353),CMX),(A(356),DUB)},(A(359),DUA)},(A(368),DMB)
5, {Al371),DMA), {A(380),LL),{A(388),J),(A(389),IM)},(A(390),4M)

65 (A{391),TIM) 4 {A(392),JIM},(A(393),12),(A(394),J2),(A(395),DN)
To{A{396),0D), (A{397),X2)}+(A(398)+Y2)s (A(399)4NDX}, (A(400),11)
8,(A(401),J1),(A{402),PRIJ)

EQUIVALENCE (A(403)4XTP)s{A(404)sYTP) s (A{405) XX )9 (A(694),YY)

XTP=0,

YTP=0.

I=1

J=J

NC=0

LASI=LL{1,1)

LBS1=LL{1,+2)

LAS2=L11{2,1)

LBS2=LL(2+2)}

LAS3=LL{3,1)

LBS3=LL(3,2)

LAS4=LL{4,1)

LBS4=LL{4,2)

IF (LBS1~NNP) 102,102,101

LBS1=NNP

IF {LBS2-NN) 104,104,103

LBS2=NN

IF {LBS3~NNP) 106,106,105

LBS3=NNP

IF (LBS4-NN) 108,108,107

LBS4=NN
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FARTZ078
FARTZ079
FARTZ080
FARTZ081
FARTZ0B2
FART2083
FARTZ084
FARTZ085
FASANOOO
FASANQO1
FASANOOZ
FASANOOD3
FASANOQO4
FASANOOS
FASANOOG
FASANDOT

FASANOOSB

FASANDO9
FASANO10O
FASANO11
FASANO12
FASANO13
FASANO14
FASANO15
FASAND16
FASANO17
FASAND18
FASANO19
FASANO20
FASANO?21
FASANO22
FASAND23
FASANO24
FASANO?25
FASANO26
FASANO27
FASANO28
FASANG29
FASANO30
FASANO31
FASANO32
FASANO33
FASANQO34
FASANQ3S
FASANO36
FASANO37
FASANO38
FASANO39
FASANQ4O
FASANO41
FASANQSG?2
FASANO43
FASANOGG
FASANO4S
FASAND4AE
FASANN4T
FASANO4SB
FASANO49
FASANOSQ
FASANOS]
FASANOS2
FASANOS3
FASANOSS
FASANDSS5
FASANOS6
FASANDST
FASANDSS
FASANOS9
FASANQGQ
FASANQG61
FASANOG?

35



36

108

150
200
210

250
300
310

350
400
410

450
500
510

550
600
610

LBBL1=LAS1+]1

LCB1=LBS1+1

LBB2=LAS2+1

LCB2=LBS2+1

LBB3=LAS3+1

LCB3=LBS3+1

LBB4=LASS4+1

LCB4=LBS4+1

IF {LAS1-1) 200,110,110
Jl=1

12=NNP

NDX=1

DO 150 I1=1,LAS1
DN=1-11

DD=NNP-11

PRIJ=DN/DD
DN={NNP-T1)*JM

DD=1-11

CALL PREP

CALL CORD

CONTINUE

IF (LBS1-LBB1) 300,210,210
Ji=1

J2=NNP

NDX=2

DO 250 T1=LBB1l,LBS1
DN=J-J1

DD=J2-J1

PRIJ=DN/DD
DN=NN*(I-11)+{I1-1)%JM
DD=JM

CALL PREP

CALL CORD

CONTINUE

IF (NNP-~LCB1} 400,310,310
Ji=1

I2=1

NDX=1

DO 350 T1=LCB1,NNP
DN=1-11

DD=12-11

PRIJ=DN/DD
DN={I1-1)*JM

DD=11-1

CALL PREP

CALL CORD

CONTINUE

IF (LAS2-2) 500,410,410
I1=NNP

J2=NNP

NDX=2

DO 450 J1=2,LAS2
DN=J-J1

DD=J2~J41

PRIJ=DN/DD
DN=NN*{J-J1)-TIM¥(NNP-J1}
DD=J-J1

CALL PREP

CALL CORD

CONTINUE

IF {LBS2~LBB2) 600+4510,510
I1=NNP

I2=1

NDX=1

DO 550 J1=LBB2,LBS2
ON=I-I1

DD=12-11

PRI1J=DN/DD
ON=NN*{J~J1)+T1IM*{J1-1)
DD=11M

CALL PREP

CALL CORD

CONTINUE

IF (NN~LCB2) 7C0+610,610
I1=NNP

J2=1

NDX=2

DO 650 J1=LCBZ+NN
DN=J-J1

00=J2-41

PRIJ=DN/DD
DN=NN*{J1=~J)-TIM*(J1~1)
PD=J1-J

CALL PREP

CALL CORD

FASANDG3
FASANOG4
FASANO65S
FASANOG66
FASANO6T
FASANOGS
FASANOGY
FASANOTO
FASANOT1
FASANOT?2
FASANQOT3
FASANOT4
FASANOTS
FASANOT6
FASANOT7
FASANOTS
FASANOTY
FASANOBO
FASANOSB1
FASANOS2
FASAND83
FASANOB4
FASANOBS
FASANDBSE
FASANOBT
FASANOBS
FASANQSBS
FASANOSO
FASANQ9])
FASANDS2
FASANO93
FASANO94
FASAND9S
FASANNGE
FASANOST
FASANDSS
FASANO99
FASAN1OD
FASAN1OY
FASAN102
FASAN103
FASAN104
FASAN105
FASAN106
FASAN1O7
FASAN1O8
FASAN1N9
FASAN1I1O
FASANT11
FASANI12
‘FASANIL3
FASANI14
FASAN115
FASAN1I16
FASANI1T
FASAN1I18
FASAN119
FASAN120
FASANT21
FASAN1Z22
FASAN123
FASAN1 24
FASAN12S
FASAN126
FASAN127
FASAN] 28
FASAN129
FASAN1 30
FASAN131
FASAN132
FASAN133
FASAN] 34
FASANT35
FASAN136
FASAN137
FASAN138
FASAN139
FASAN1I40
FASAN141
FASANL42
FASAN143
FASAN144
FASAN145
FASAN146
FASAN147
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650 CONTINUE | FASAN148

700 IF (LAS3-1) 800,710,710 FASAN149
710 J1=NNP FASAN150
12=NNP FASAN151
NDX=1 FASAN152

DO 750 I1=1,LAS3 FASAN153
DN=1-11 FASAN154
pD=12-11 FASAN155
PRI1J=DN/DD FASAN156
DN=NN#({ I=11}— (NNP-11)%JJM FASAN157
DD=1-11 FASAN158

CALL PREP FASAN159

CALL CORD FASAN160

750 CONTINUE FASAN161
800 IF (LBS3-LBB3) 900,810,810 FASAN162
810 J1=NNP FASAN163
J2=1 FASAN164
NDX=2 FASAN165

DO 850 11=LBB3,LBS3 FASAN166
DN=J=-J1 FASAN167
pDD=J2-J1 FASAN168
PRIJ=DN/DD FASAN169
DN=NN#({ T=T1)+JJM*(11-1) FASAN1TO
DD=JJM FASAN171
CALL PREP FASAN1T2

CALL CORD FASAN173

850 CONTINUE FASAN1 T4
900 IF (NNP-LCB3) 1000,910+910 FASAN175
910 J1=NNP FASAN176
12=1 FASAN177
NDX=1 FASAN1T8

DO 950 11=LCB3,NNP FASAN1TY
DN=I-I1 FASAN180
Db=12-11 FASAN181
PRIJ=DN/DD FASAN182
DN=NN#{ I 1= )=JJyM*(11~1) FASAN183
DD=I1-1 FASAN184

CALL PREP FASAN185
CALL CORD FASAN186

950 CONTINUE FASAN187
1000 IF (LAS4-2) 1100,1010,1010 FASAN188
1010 Ii=1 FASAN189
J2=NNP FASAN190
NDX=2 FASAN191

DO 1050 J1=2,LAS4 FASAN192
DN=J-J1 FASAN193
DD=J2-J1 FASAN194
PRIJ=DN/DD FASAN195
DN=IM* {NNP-J1) FASAN196
DD=J-J1 FASAN197

CALL PREP FASAN198

CALL CORD FASAN199

1050 CONTINUE FASAN200
1100 IF (LBS4~LBB4) 1200,1110,1110 FASAN201
1110 I1=1 FASAN202
12=NNP FASANZ203
NDX=1 FASANZO4

DO 1150 J1=LBB4,LBS4 FASAN20S
DN=I-11 FASAN206
DD=12-11 FASAN207
PRIJ=DN/DD FASAN208
DN=IM*{J1=1)=NN*(J1-J) FASAN209
DD=1IM FASAN210

CALL PREP FASAN211

CALL CORD FASAN212

1150 CONTINUE FASAN213
1200 IF (NN-LCB4) 1300,1210,1210 FASAN214
1210 I1=1 FASAN215
J2=1 FASAN216
NDX=2 FASAN217

DO 1250 J1=LCB4,NN FASAN218
DN=J~J1 FASAN219
Db=J2-J1 FASAN220
PRI1J=DN/DD FASAN221
DN=IM%(J1-1) FASAN222
DD=J1-J FASAN223

CALL PREP FASAN224

CALL CORD FASAN225

1250 CONTINUE FASANZ226
1300 ANC=NC FASAN227
XX{1,J1=XTP/ANC FASAN228
YY{I,J}=YTP/ANC FASAN229
RETURN FASAN230

END SASAN231
CFASCO FASCO000
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SUBROUTINE SLCO FASCO001
DIMENSION A(16684),IA(16684),X0(50)},YD(50},Z20(50),NMATE(50) FASCO002
1,NFL{50,6)},MDM(100),MELMA(100)+MPRTI{100),MTETG(100),MBOVR(100) FASCO003
23ML(100,4),IDM(200) s IELMA(200) ¢ IPRTE(200),IGYGZ(200),IARMX(200) FASCO004
34 IMYMZ{200),IMFBO(200), IDTNR(200)+IFL(200+3}4yAN{2000),IBON(5044) FASC0O005

4y BORC{5048),NCL{200),XIR{100},YIR(100),ZIR(100)NX{50),NY (50} FASCO006
54NZ(50) FASCO007
COMMON A FASCO008
EQUIVALENCE (A,IA),(A(1001),4X0)y(A{1051)+Y0),(A(1101)},20) FASCO009
1y (A(1151) yNMATE)} o (A(2201) 4NFL)»(AL1501)+MDM),(A(1601),MELMA) FASCOO010
29 {A{1701) 4MPRTI )4 {A(1BO1) 4MTETG)» {A11901) yMBOVR )4 (A{2001)4ML) FASCOO11
3,({A(2401),IDM) 4 (A{2601)4IELMA),{A(2801),IPRTE},(A(3001),IGYGZ) FASCO012
4y (A(3201) 9 TARMX )y (A(3401)5IMYMZ), (A(3601),IMFBO),(A(3801),IDTNR) FASCO013
59 (A(4001)4IFL ), (AL4601),AN}, (AL6601),IBON),(A(6801},BORC) FASCDO14
65 (A(T201),NCL) 2 {A{T7401),XIR) 4 (ALT7501),YIR},(A(T601)4ZIR) FASCOO015
T2 tACTTOL) JNX )9 LALTTSL) yNY) 4 (AL TB01),NZ) FASCO0N16
EQUIVALENCE (A{1),NE),(A{2),NVOL),(A(3},NSUR),(A(4),NLIN) FASCO017
1y (A(5)4LNG) s {A(6)yISDE) 9y (A{T)4NC) 4 {A(8)4I0) 4 (A(F)4CF)y(A(10),XMI) FASCOO18
29{A(11)sYMI),(ACL2)4ZMI )5 (A(13)4XMX) s (A(14)4YMX )4 (A(L5),ZMX) FASC0019
34(A(16)+IBOT) s (A{17)4SCX)»(A(18)+SCY),(A{19),SCZ)y(A(20),DER) FASCO020
Gy {A{21)9ER) 4 ({AL22) 9 TER) 9 (AT23),NNY 4 TA{24) 3 XNN) 4 LA (25)4NNP) FASCDO021
5,(A{26),KR) FASCO0022
DIMENSION XB(2000),YB(2000)+Z8(2000)sCC(1741746),EL(200,45) FASCO023
EQUIVALENCE (A(7951)4XB)s(A{9951),YB},(A{11951),2B),(A{13951),CC) FASCOO24
1,{A(15685},EL) FASCO025
DIMENSION IBTE(16),AL(10),AR(10),AE{10),C0(3),LP(3) FASCDD26

EQUIVALENCE (A(30)yIMAT),{A(31)2ITEM),(A{32),IELT)y(A(33),IPRS) FASCO027
1,{A(34)4ITIC)y (A(35)},ITGY) s (A{36)},MBON),(A(37),MCV),(A(38},MNR) FASCDO28
2,(A(39},1TGZ) 4 (A(40)4TARE) 5 (A(41) 4, IMMX), (A(42) ,IMMY ), (A(43),IMMZ) FASCO029
oy (A(44) yIMFI) s (A(45) 3 JBON) » (A{46)4yNDT) o (A(4T7)4INR),{A(48),NTOT) FASCO030

49 (AL4) 2 IBTE) S (A(B5),ETT)4{A(66), L)y (A(6T),,NBEL),(A{68B),NBE2} FASCOD31

59 (A(69),NBE3) s (A{T0}4ISD)y(A(T1}sAL)»{A(BL)+AR),(A(91),AE) FASCD032

69 (A(103) 4 INRP) s (A{104)yLEN),(A(L105)+CO)o(A(102),IBN},{A(L10L1)yELL) FASCO033
T2(A(108),CP)y(A(112),DX)»(A(112)4DY}s(A(L13),DZ),(A(114),LE) FASCO034
89(A(L15),DISD)+(A(116)+DXNL) 9 (A(L1T}oDISL)»(A(118)4ACL) FASCO035

9y (A(119)NDTM}+(A(120),ID),(A(121),DT) FASCO036
EQUIVALENCE (A{122)4X)¢(A{123),Y)s(A(124)4Z)+(A(125)4XE) FASCO037

Ly {AU126)4YE) g (A(12T)4ZE) 4y (A(128) 4 XA) 4y (A{129),YA),(A{130),ZA) FASCO038
25{A{131),LB)4(A(132),NBEP),{A(133),NBET)+(A(134),NDXS) FASC0039
CALL DIRC FASCO040
IL=TL FASCO041

IF (IL-1) 310.310,110 FASCO042

110 DU=CO(2)*CP{3)=CO(3)*CP(2) FASCO043
DV=—(CO(1)*CP{3)~-CO{3)*CP(1)) FASCO044
DW=CO{1)*CP{2)-CO(2)*CP(1) FASCO045
COL=SQRTF(DU*DU+DV*DV+DW%DW) FASCO046

IF {COL-.1) 210,210,310 FASCO047

210 LEN=NBET FASCO048
GO TO 400 FASCO049

310 LEN=1 FASCO050
400 RETURN FASCO051
END FASC0052
CFASEP FASEPODO
SUBROUTINE STEP FASEPOO1
DIMENSION A(16684),1A{16684),X0(50),Y0(50)420(50)+NMATE(50) FASEPOO2

1,NFL(5046) yMDM{100) yMELMA(100) ,MPRTI(100Q) yMTETG(100),+MBOVR (100} FASEPOO3
24ML{10044),IDM(200)+IELMA(200),IPRTE{200)+IGYGZ(200),IARMX(200) FASEPOO4
3, IMYMZ(200),IMFBG{200)+IDTNR(200),IFL(2004+3),AN(2000},IBON(50,4) FASEPOOS

44,BORC{50,8),NCL{200),XIR(100),YIR(100),Z2IR(100)},NX(50},NY {50} FASEPOO6
5yNZ(50) FASEPOOY
COMMGON A FASEPOOB
EQUIVALENCE (A,IA)},(A(1001),X0)s(A(1051),Y0),{A(1101),20) FASEPOO9
14(A(1151),NMATE) s (A(1201)4NFL),(A(1501),MDM},{A(1601),MELMA} FASEPO10
29 (A(1701)+MPRTI) o (A(1801)yMTETG)},»(A(1901) +MBOVR),(A(2001),ML) FASEPO11
39(A(2401)4IDM) 5 {A(2601),IELMA), (A(2801),IPRTE),(A(3001),1GYGZ) FASEPO12
49{A(3201),TARMX) »(A(3401),IMYMZ),{A(3601),IMFBO)},(A(3801),IDTNR) FASEPO13
59{A{4001),IFL) s (A{4601)5AN) 4 (A({6601), IBON)4(A(6801),BORC) FASEPO14
69 (A{T201) yNCL) y (A(T401) »XIR}» (A(T501),YIR) y(A(T7601),ZIR) FASEPO15
To(A{TTOL)9NX) 9 (A{TT51)4NY)y (A(T7801),NZ) FASEPO16
EQUIVALENCE (A{1)4NE),(A(2}4NVOL), (AL3),NSUR),(A{4)sNLIN} FASEPO17
19 (A(5)9LNG) + (A(6) 2 ISDE) s LA(T7)4NC)+(A{8B),10)+(A(9)4CF)s(A(10),XMI) FASEPO18
29 {A{L1),YMT) , (A(12),ZMI) s (A(13) s XMX) o {A(14) 4 YMX),{A(15),IMX) FASEPO19
34(A016)9IBOT)»{A(1T7)5SCX)+(A(18)4SCY}»(A(19),SCZ)s(A(20),DER) FASEPQ20
49(A(21),ER) 2 (A(22)4TER) 9 (A(23) yNN),{A(24) 4XNN) »(A{25)4NNP} FASEPOZ21
S9(A{26)+KR) 4 (A(27),4DT) FASEPO22
DIMENSION XB(2000),YB(2000),ZB{2000),CC{17,17,6),EL{200,5) FASEPO23
EQUIVALENCE (A17951)+XB)y(A(9951),YB)4(A(11951),ZB),(A(13951)},CC) FASEPO24
1, (A{15685),EL) FASEPO25
DIMENSION IBTE(16),AL(10)4AR{10),AE(10),CO(3),LP(3) FASEPO26

EQUIVALENCE (A{(30),IMAT),(A{31)},ITEM),(A(32),IELT)»(A(33),IPRS) FASEPO27
15 (A(34) 4 ITIC)4{A(35),ITGY)4{A(36),MBON),(A(37)4MCV ), (A(38),MNR) FASEP028
2y {A(39),ITGZ) » {AT40) yTARE) y {AL4L) o IMMX) 5 (A(42) s IMMY )y (A(43),IMMZ) FASEPO29
39(A(44)yIMFI)» (A{45) 3 JBON), (A(46)NDT), (A(4T)sINR) s (A(48)4NTOT) FASEPO30
4y (A(49) 4, IBTE) s (AL{65)4ETT) o (AL66)9IL),(A(67),NBEL)+{A(68),NBE2) FASEPO31
55 (A(69)sNBE3) 4 {A(TO),ISD) 4 (A{TL)9AL)s (A(BL)+AR) 3 (A{9F1),AE) FASEPO32
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69 (A(103) 4 INRP), {A{104)4LEN),{A{105),CO)5(A{102)+IBN},(A(101).ELL} FASEP0O33

To(A{108)3CP)o(A(111)4DX)9(A(112)9DY)y{A(113)4DZ)s(A(114),LE) FASEPO34

8y (A({115),DISD) o (A(116),DXNL) o (A(L17),DISL)+{A(118),ACL) FASEP035

9, (A({119),NDTM), ({A(120),1D) FASEPO36
EQUIVALENCE (A(122)4X)(A0123),Y)y(A(124},2)5(A(125),XE) FASEPO37
15{A(126)9YE) s (A(127)4ZE) 4 {A(128)4XA)5 (A{129),YA)s{A(130),ZA) FASEP0O38

2, (A(131)5LB)s(A(132),NBEP),(A(133),NBET),({A(134),4NDXS) FASEP039
NK=1 FASEP040
CT=.5 FASEPO41

110 X=XA+DX*CT*DT FASEPQ42
Y=YA+DY*CT*DT FASEPO43
Z=ZA+DZ*CT*DT FASEPO44

GO TO (120,200)4NK FASEPQ4S

120 CALL DIRC FASEPO46
CT=1. FASEPO4T
NK=2 FASEP048

G0 TO 110 FASEP0O49
200-RETURN FASEPO50
END FASEPOS1
CFASTR FASTR000
SUBROUTINE SUTR FASTROO1
DIMENSION A(16684),1A(16684),X0(50),Y0{50}4+Z0(50)sNMATE (50} FASTR002

14NFL{50+6)4MDM(100) 4MELMA(100) 4MPRTI{100),MTETG(100),MBOVR(100) FASTR0O03
2,MLL100+4),IDM(200), IELMA(200), IPRTE(200)+IGYGZ{200),IARMX(200) FASTROO%
3,IMYMZ(200),IMFBO(200),IDTNR{200),IFL(200,3) »AN(2000),IBON(50,4) FASTROOS

49BORC(5048)4NCL(200),XIR(100),YIR(100},ZIR(100),NX{50)4NY(50) FASTRO06
54NZ(50) FASTROO7
COMMON A : FASTROO8
EQUIVALENCE (A,TA),(A{1001),X0),(A{1051),Y0)},(A(1101),Z0) FASTROO9
15 (A(1151),NMATE), (A(1201)4NFL)» (A(1501) MDM},(A(1601),MELMA) FASTRO10
29 (AC1T701) yMPRTI),(A{1801),MTETG)s(A(1901),MBOVR),(A(2001)4ML) FASTRO11
34(A(2401),1IDM) 5 (A(2601),TELMA), {A{2801),IPRTE),(A(3001),16GYGZ) FASTRO12
49 (A{3201),TARMX),{A(3401),IMYMZ),{A(3601),IMFBO),{A{3801),IDTNR} FASTRO13
59 (A(4001) 4 IFL) s (A{4601)4AN),(A(6601),IBON),(A(6801),BORC) FASTRO14
69 (A{T201),NCL) » (A{T7401) +XIR)»(A(T7501),YIR),{A(T7601)},ZIR) FASTRO15
To (A{TTOL)4NX) 9 (A{TT751)9NY) s (A(TBO1)4NZ) FASTRO16
EQUIVALENCE (A(1),NE)s(A(2)4NVOL)y(A(3),NSUR}, (A(4),NLIN) FASTRO17
1y (A(5)sLNG) 2+ (A{6) s ISDE)y (A(T)4NC)+(A(8)410)4+(A(9}4CF)4(A(10)yXMI} FASTRO18
29 (ATLL) 9 YMI) o LALL12)9ZME) 9 (AL13) o XMX) 9 (A(14)4YMX), (A(15),4IMX) FASTRO19
33{AL16),IBOT)y{A(L7)4SCX)y(A{18),SCY)4(A{19),+SCZ),(A(20),DER) FASTRO20
4y (AL21)4ER) 4 (A(22) 4 TER) 4 (AL23) 4NN) 4 {AL24) yXNN) » (A{25),NNP) FASTRO21
59(A{26)4KR) FASTRO22
DIMENSION XB{(2000),YB(2000),ZB(2000),CC(17+17,+6),EL{200,5) FASTRO23

EQUIVALENCE (A(7951)4XB)s(A{9951)5YB)4(A{11951),ZB},4{A(13951),CC) FASTRO24
1, (A{15685)4EL) ) . FASTRO25
EQUIVALENCE (A(30)+IMAT),(A(31),ITEM),{A(32),IELT)y (A(33),IPRS) FASTR0D26
19 (A(34)sITIC) s (A(35),ITGY )y (A(36)yMBON)»{A{37)yMCV),(A{38),MNR) FASTRO27
29(A(39)41TGZ)+(A(40)IARE) s {AL41) IMMX) 5 (A(42) ,IMMY ), (A(43),IMMZ) FASTRO28
39 (A(44) s IMFI) 4 (A(45)yJIBON) 9y (A{46)¢NDT) 9 (A(4T7),INR)y»(A(48),NTOT) FASTRO29
DIMENSION IST(4),AD(200),DC(3,+3),C0(3),CP(3),CMI{3),CMX(3),DUB(3)} FASTRO30

1,DUA(3,3) 4DMB{3),DMA(3,3) 4 XX(17517),YY{17,417) FASTRO31
EQUIVALENCE (A(101),IS)+(A(102),ISP),{A(103),1B),{A(104),1BB} FASTRO32
1,{A(105)+1Q)+(A{206),1),(A{107)4IL)+(A(108),IBC},{A{L09),IC) FASTRO33
29{A(210),JBC)»{A(112),JC)4(A(122),1ISPD),(A{113)4IK),{A(114),IKD) FASTRO34

3, (A(131)4IST)»(A(135),AD),{A(335),DC),(A(344),C0),(A(347),CP) FASTRO35
44{A{350),CMI)},(A(353),CMX),(A(356),DUB),(A(359),0UA},(A(368),DMB) FASTRO036
54{A(371),DMA)} FASTRO37
EQUIVALENCE (A{403),XTP)+{A{404),YTP),(A(405) XX}y (A{694),YY) FASTR0O38

c FIND THE TRANSFORMATIDN MATRIX FASTR039
DC(1+2)==DC(243) FASTRO40
DC(2+2)=DC{1,3) FASTRO41
DC(3,2)=0. FASTRO42

110 COL=SQRTF(DC(1,2)%DC{1,2}+DC(2,2)%DC(2,2)) FASTRO43
IF (COL-.01) 120,120,130 FASTRO44

120 DC(1,2)=DC(3,3) FASTRO45
DC(2+2)=0. FASTRO46
DC(3,2)=-DC(1,3) FASTRO4T7

GO 70 110 FASTR0O48

130 DO 150 I=1,3 FASTRO49
DC(1,2)=DC(I,2}/COL FASTROS50

150 CONTINUE FASTRO51
DC(1,1}=DC(2,2)%DC(3,43)-DC(2,3)%DC(3,2) FASTRO52
DC(2,1)=-(DC(1,2)}%DC(3,3)-DC(1+3)%DC(3,2)) FASTRO53
DC{3,1)=DC(1,2)%DC(2,3)-DC{1+3)%*DC(2,42) FASTRO54

c TRANSFORM THE MAXIMUM AND MINIMUM COORDINATES,BOUNDARY LINES FASTROS55
DO 300 Il=1.4 FASTR0O56
CALL CONT (II,IBA,ICR,JBA,JCR) FASTROS7

DO 250 I=1,NNP FASTR0O58
I1BA=IBA+ICR FASTRO59
JBA=JBA+JCR FASTRO60

DO 220 K=1,3 FASTRO61
KP=K+3 FASTRD62
CCUIBA,JBA,KP)=0, FASTR063

DO 210 L=1,3 FASTR0O64
CC{IBA,JBA,KP)=CC{IBA,JBA,KP}+DC(L,K}*CCIIBA,JBA,L) FASTRO65
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40

210
220
250
300

350

410
420
430
440
445
450

455

456
457

460

470

480

500

510

580
590
600

680
690
700

710

720

CONT INUE

CONTINUE

CONTINUE

CONTINUE

DO 350 I=1,2

IP=1+3

CMI(1)=CC(l,1,IP)
CMX{I)=CC{1,y1,1IP)

CONTINUE

DO 450 II=1,4

CALL CONT (II,IBAyICRyJBA,JCR)

DO 445 1=1,NNP

IBA=IBA+ICR

JBA=JBA+JCR

XX(IBAy JBA)}=CC(IBAyJIBAy4)
YY{IBA,JBA)=CC(IBA,JBA,5)

DO 440 K=1,2

KP=K+3

IF (CC{IBAyJBA,KP)}=CMI(K)) 410,420,420
CMI{K)=CClIBAyJIBA,KP)

IF (CCUIBA3JBAsKP)=~CMX(K)) 440y440,430
CMX(K)=CC{IBA,JBA,KP)
CONTINUE

CONTINUE

CONTINUE

DD 455 I=1,2
CMD=,5%ABSF(CMX{I)-CMI(1))
CMI(I}=CMI{I)-CMD
CMX{I)=CMX(I)+CMD
CONTINUE
SCX=108./ABSF{CMX{(1)}-CMI(1
SCY=108,/ABSF(CMX(2)-CMI(2
DER=,9/SCX

IF (SCY-SCX) 457,457,456
DER=,9/SCY
1SPP=1SP-IS+1
TRANSFORM SURFACE EQUATIONS
DO 900 IX=1,1SPP

NB=10%IX+1

DT=1.

ND=3

NC=0

1DB=0

DO 500 J=1,ND

NB=NB=-1

IF (NC) 480,480+470

IDB=1DB+1

NBD=NB~3

DUB{ IDB)=AD(NBD)

K=J+NC

DUA(J,K)=AD(NB}*DT

DUA (K »J)=DUA{J4K)

CONTINUE

NC=NC+1

ND=ND-1

DT=,5

IF (ND) 51055104460

DO 600 I=1,3

DMB(1}=0.

D0 590 J=1,3

DMA{I4J)=0.
DMB(1}=DMB{I)+DUB(J)*DC(J,1)
DO 580 K=1,3
DMA(I4J)=DMA{I,J)+DUALIK)*DC(KyJ)
CONTINUE

CONTINUE

CONTINUE

DO 700 I=1,3

DUB{I)=DMB(1I)

DO 690 J=1,3

DUA(1,J)=0.

D0 680 K=1,3
DUA(I,J)=DUA(I,J)+DC(KyI)*DMA(KyJ)
CONTINUE

CONTINUE

CONTINUE

NB=10*IX+1

DT=1.

ND=3

NC=0

108=0

DO 800 J=1,ND

NB=NB~-1

IF (NC) 730,730,720

IDB=1DB+1

1)
1}

FASTRO66
FASTRO67
FASTRO68
FASTRQ69
FASTRO70
FASTRO71
FASTRO72
FASTRO73
FASTROT4
FASTRO75
FASTRQ76
FASTROT7
FASTROTS8
FASTRO79
FASTRO80
FASTR081
FASTRO82
FASTR083
FASTRO84
FASTRO85
FASTRO086
FASTRQB7
FASTR088
FASTR089
EASTRGA90
FASTR091
FASTRQ92
FASTR093
FASTR094
FASTRQ95
FASTRO96
FASTRQ9T
FASTR098
FASTR099
FASTR100
FASTR101
FASTR102
FASTR103
FASTR104
FASTR1I05
FASTR106
FASTR107
FASTR108
FASTR109
FASTR110
FASTR111
FASTR112
FASTR113
FASTR114
FASTR115
FASTR116
FASTRI1T
FASTR118
FASTR119
FASTR120
FASTR121
FASTR122
FASTR123
FASTR124
FASTR125
FASTR126
FASTR127
FASTR128
FASTR129
FASTR130
FASTR131
FASTR132
FASTR133
FASTR134
FASTR135
FASTR136
FASTR137
FASTR138
FASTR139
FASTR140
FASTR141
FASTR142
FASTR143
FASTR144
FASTR145
FASTRYIGE
FASTR147
FASTR148
FASTR149
FASTR150
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730
800

500

CFASD

90

100
105
110

120

200

210

NBD=NB-3
AD(NBD}=DUB(IDB)
K=J4+NC
AD(NB)=DUA(JsKI*DT
CONTINUE

NC=NC+1

ND=ND~-1

DT=2,

IFf (ND) 900,900,710
CONTINUE

RETURN

IEND

SUBROUTINE SUDI

DIMENSION A{16684),1A(16684),X0(50),Y0(50),20(50),NMATE({50)
14NFL{50,6),MDM{100) ,MELMA({100),MPRTI{100) ;MTETG(100),MBOVR(100)
2,ML(100,4) 4IDM(200),ELMA{200) ,TPRTE(200),1GYGZ(200),IARMX (200)
3, IMYMZ{200), IMFBO{200), IDTNR{200),IFL{200,3) ,AN{2000),IBON({50,4)
4,BORC{50,8) ,NCL{200) ,XIR(100}sYIR(100)»ZIR(100) sNX(50),NY(50)
54NZ(50)

COMMON A

EQUIVALENCE (AsIA},{A(1001),X0),(A(1051),Y0),{A(1101},20)

1o (A(1151) 4NMATE) o (A{1201)sNFL) 4 (A(1501) 4 MDM) 4 (A(1601) 4MELMA)
24(A{1701)4MPRTI} 4 {A{1801) sMTETG}, (A{1901) yMBOVR ) 4 (A (2001) 4ML)
3,(A12401),IDM),(A{2601),1ELMA),(A({2801),IPRYE),[A{3001),IGYGZ)
49 (A(3201), TARMX), (A({3401),1MYMZ), (A{3601),IMFBO},(A(3801),IDTNR)
5, (A{4001),IFL)»(A(4601),AN),(A(6601),IBON),{A{6801),BORC)

69 {A{7201)4NCL), (A(T401),XIR),{ALT7501),YIR) 4 (A{7601),ZIR)

Ty (ACTTOLY ¢NX) o (ACTT5L1) 4NY}, (A(T7801),NZ)

EQUIVALENCE (A{1)sNE),(A{2)4NVOL),(A(3)4NSUR) s (AL&)4NLIN)

Lo (A(5) JLNG) + (A(6) s ISDE) » (ALT)4NC) 4 (A{8)»10) 4 (A1) ,CF)y (A(LO) sXMI)
29 (AL1L) s YMI) o (A(12)yZMI), (AL13) 4 XMX )4 (AL14),YMX ), {A[15),2ZMX)

By (A(16)yIBOTIs(A(LT)ySCX) o (A(18),SCY) s (A(19),SCZ),(A(20),DER)

4y (AC2L)yERY 4 {A{22) s TER) 4 (AL23)sNN)y (A(24) sXNNJ + (A (25} ,NNP)

5, {A{26) yKR)

DIMENSION XB(2000),YB{2000)+ZB{2000),CC{17,17,6},EL{200,5)

EQUIVALENCE (A(7951),XB},{A{9951),YB),{A(11951),2B),(A(13951},CC)
1, (A(15685),EL)

EQUIVALENCE (A(30),IMAT) (A{31),ITEM),{A(32),IELT),(A[33),IPRS)
1,(A(34),ITIC),(A(35),1TGY), (A(36),MBON), {A(37),MCV ), (A{38),MNR)
25 (A{39),1TGZ) ¢y (A(40) ,TARE) 5 (A(41), IMMX) 5 (AL42) JIMMY )4 (A(43),IMMZ)
39 (A(44) 3 IMFI) s (A{45) 3 JBON)+ (A{46) ¢NDT) g (AL4T) $INR)» {A(48) NTOT)
4y (AL49) , ISKE)

DIMENSION T1ST(4),AD(200),DC{3,3),C0{3)+CP{3),CMI(3),CMX{3),DUB(3)
1,DUA(3,3),DMB(3) ,DMA{3,3),LL(4,2)

EQUIVALENCE (A({101)yIS),(A({102),ISP),{A(103),1B},(A(104),IBB)
1,(A0105),7Q) 4 (A(106) 1), {ATI0T)4IL) 4 (A{108),IBC),(A{109),IC)
2+(AL110),JBC) 9 (A(LLL}4JC) o {A(112),ISPD)5{A(113),1K),(A(L14),IKD)
3, (A0131),15T)(A{135),AD) ¢ (A{335),DC),(A(344),C0),(A(347),CP)
4y{A(350),CMI),{A{353),CMX), (A{356),DUB),(A(359),DUA),{A({368),DMB)
55 (A{371),DMA) 4 {A(380),LL)s(A(388),J),(A(389),1M),(A(390),JM)

69 (A(391) 4 1IM), (A(392)2J M)+ T1A(393),12), (A(394),J2), (A(395),DN}
79 lA1396),0D) ¢ LAI397) 4X2) s {AI1398),Y2) 4 {AI399) NDX), (A{400),11)
8y(A(401)4J1)y(A(402),PRIJ)

ISP=0

DO 300 1S=1,NSUR

IF (MLUIS,1)4+ML{TIS»2)+MLIESy3)+ML{1S,4)) 300,300,90

1S=1S

MBON=MBOVR (151 /100

MCV=MBOVR(IS)/10-10%MBON

MNR=MBOVR{ IS} ~10%MCV-100%MBON

DO 100 I=1,3

coti)=0.

DO 105 I=1,200

AD(1)=0,

IF (IS-ISP) 300,300,110

ISP=1S

1K=0

NC=10%{ISP~1)+1

NCE=NC+9

DO 200 I=NC,NCE

IK=TK+1

AD(IK)I=AN(I)

CONTINUE

IF (MDM(ISP)-MDM{ISP+1)) 220,210,220

ISP=1SP+1

GO TO 120

220 CALL BOLI

230

CALL NOGE
IF (NVOL) 24042404230
CALL SUTR

240 CALL REFD

250

CALL NPUT
IF {NVOL) 26052604250
CALL 5UZC

JPL TECHNICAL MEMORANDUM 33-431

FASTR151
FASTR152
FASTR153
FASTR154
FASTR155
FASTR156
FASTR157
FASTR158
FASTR159
FASTR160
FASTR161
FASTR162
FasSpIono
FASDIOOL
FaSDIo02
FASDLOO3
FasDloos
FasDion5s
FasDiooné
FASDIOO7
FASDIOO8
FASDIGOS
FASDIO10
FASDIO11
FASDIO12
FASDIO13
FaSDIO14
FAsSDIO1S
FaSDIO16
FASDIOLY
Faspliois
FASDID19
FasDIo20
Fasplozl
FasDIo22
FASDIO23
Fasploz4
FASDID25
FASDIO26
FaSDIO27
Fasplo28
Fasplo29
Fasplo3o
FASDIO31
FASDIO32
FaSDI0O33
FASDIO34
FASDIO35
FASDIO36
FASDI037
FasDI038
FasDio39
FASDID40D
FasSDIO41
FaSDIQ42
FASDIO43
FaSDIo44
FASDIO45
FASDIO46
FASDID47
FASDI048
FasSD1049
FASDIOS0
FASDIO51
FASDI052
FASDI053
FasDIo54
FASDIO55
FASDIO56
FASDIOST
FASDIN58
FasDIO59
FASDIO6O
FASDIO61
FASDIO62
FASDIO63
FASDIO64
FASDIO65
FASDI066
FASDIO67
FASDIOGS
FASDI069
FASDIOTO
FASDIOT71
FASDIO72

41



42

CFASZ

260 CONTINUE FASDIO73
WRITE TAPE1O.({(CC(I,JsK}4K=143),1=14NNP)},J=1,NNP) FASDIOT4

300 CONTINUE FASDIO75
RETURN FASDIOT6

END FASDIOTT

C FASZCO0NO
SUBROUTINE sSUZC FASZCO01
DIMENSION A{16684),1A{16684),X0(50),YD(50),20(50),NMATE(50) FASZCO02

110
120

125
130
140
141
143

144

145

14,NFL{50,6),MDM(100)4MELMA(100)MPRTI{100),MTETG(100}4MBOVR{100) FASZCO003
29yML{10044),IDM{200),TELMA(200} ,IPRTE(200),1GYGZ(200),1ARMX(200) FASZCOOD4
3,IMYMZ(200),IMFBO(200)+IDTNR(200),IFL(200,3),AN(2000),IBON(50,44) FASZCO0O5

49yBORC(50,8) 4NCL(200)yXIR{100)»YIR{100),ZIR{100)} NX(50)4NY(50) FASZCO06
54NZ(50) FASZCOO7
COMMON A FASZCO08
EQUIVALENCE (A,1A),(A{1001)+XD)y{A(1051),Y0),(A(1101),20) F.ASZC009
1, (ACY151)9NMATE) » (A(1201) 4NFL} 4 (A(1501) 4MDM) ,{A{1601)+MELMA) FASZCO10
24(A{1701) ¢MPRTI )4 (A{1801)MTETG), {A{1901)4MBOVR),{A{2001),ML} FASZCO11

3,(A{2401)+IDM),{A(2601),1ELMA),{A(2801),IPRTE},(A{3001

)+ IGYGZ) FASZCO12

49 (A(3201)+IARMX) 4 (A(3401),IMYMZ), (A{3601),IMFBO),(A{3801),IDTNR) FASZCO13

5¢(A{4001)+IFL) 4 {A{4601),AN),{A(6601),IBON),(A{6801),B0RC) FASZCO14
69 (A(T7201)9NCL)+» (A(T7401)4XIR)» (A1T7501),YIR),(A(T601},ZIR) FASZCO15
To (ALTTOL) sNX) 4 {ALTTS1) 4NY ), (A(T7801)4NZ) FASZCO16
EQUIVALENCE (A{1)sNE),{A{2)sNVOL)s(A(3)4NSUR),(A(4]),NLIN) FASZCO17
1y (A(5)4LNG)+(AL6) 3 ISDE) 4 (A(T7)4NC)+(A(8),I0),(A(9)4CF)y(A(20),XMI) FASZCO18
2y (ACLILY o YMIN S (ACL2),ZMI), (AC{L3), XMX), (AELE) ,YMX) 9 {ATLS),ZMX) FASICO19
3y(A(16),IBOT) s {A(17)4SCX) s (A(18),4SCY)+{A(19),SCZ).{A(20),DER) FASZCO20
49 {A(21)4ER) s tA(22) s TER) 4 (A(23)5,NN), (A(24)4XNN) 4 (A{25),NNP) FASZICO21
59 (A(26) KR} FASZC022
DIMENSION XB{(2000),YB(2000)+ZB(2000),CC(17517+6)4+EL(20045) FASZC023

EQUIVALENCE (A{7951)4XB),{A(9951),YB) s (A(11951),2B) (A
1, (A(15685)4EL)

(13951),CC) FASICO24
FASZC025

EQUIVALENCE (A(30),IMAT) s (A(31),ITEM), (A{32),IELT)s(A(33),IPRS) FASZCO26
14(A(34)4ITIC) 4y (A(35),ITGY)s{A(36),MBON),(A{37},MCV),{A{38),MNR) FASZCO27
29(A(39),ITGZ) s (A{40)yIARE) y(A(41)y IMMX) 9 {A(42) IMMY ), (A(43),IMMZ) FASZCO28
39(A(44)yIMFI)}, (A{45),JBON) s {A(46)4NDT)} o (A(47)INR), (A(48),NTOT) FASZCO29

4y (AL49), ISKE) FASZCO30
DIMENSION IST{4),AD(200),DC(3+3),C0(3),CP(3),CMI(3),CMX(3) FASZCO31
EQUIVALENCE {A(101)4+1S)+{A(202)+1SP),(A(103),1B),{A(104),1B8) FASZCO32
14(A(105)41Q) s (A(106)5T)4{A(L0T)+IL),(A(108),IBC),(A(109),IC) FASZCO33
24 {A(110)4JBC) »€AL111)4JC)(AL112),ISPD),{A(L113),1K),(A(114),IKD) FASZCO34
39(A(131),1ST), (A{135),AD),(A(335),DC),{A(344) 4NG),{A(345),AZ) FASZCO35
4y (A(346)4BZ) s (A(34T)4CZ) 4 (A(348) yR1),{A1349),2G)+(A(350),2) FASZCO36
59 (A(351)yZN) s (A{352),NCO),(AL353),M), (A(354) 4NNM), (A{3551),J) FASZC037
55 (A1356) 4X) ¢ (AI357),Y) FASZC038
DIMENSION XX{17,17),YY(17,17) FASZCO39
EQUIVALENCE (A{405),XX),{A{694),YY) FASZCO40
NNM=NN-1 FASZCO41
15PD=15P~1S FASZCD42
M=0 FASZC043
DO 300 ID=1,NNP FASZCO44
NCO=0 FASZC045
IF (ISKE) 105,105,110 FASZC046
1=1D FASICO47
GO TO 120 FASZCO048
J=1D FASZCO49
DO 200 JD=1,NNP FASZCO50
IF (ISKE) 12551254130 FASZCO51
J=JD FASZCO52
GO TO 140 FASZC053
1=JD FASZCO54
X=XX{Iyd) FASZCO55
Y=YY{1,4J) FASZC056
IF ({I-1)%{J~1)) 141,143,141 FASZCO57
IF ((I-NNP)*{J-NNP)) 144,143,144 FASZC058
26=CC(1,J46) FASZCO59
GO TO 145 FASZC0O60
IM=1-1 FASZCO61
dM=g-1 FASZC062
AU=CC{IMyJs4)~CCUIMyIMa4) FASZC063
AV=CC(IMyJ45)-CCLIM,JM,5) FASZC064
AW=CC{IMyJs6)=CC{IM,IM,6) FASIC065
BU=CC(I,JMy4}~CCUIMyIM,4) FASZCO066
BY=CC(I,JMsy5)-CC(IMsJIM,5) FASICO67
BW=CC(I,JMy6)=CCLIM,JM,6) FASICO68
AZ=AVHBW~BV*AW FASZC069
BZ=-{ AU*BW-BU*AW) FASZCOTO
CZ=AU%BV~BU*AV FASZCOT1
DZ=-XX{IMy M) HAZ=YY (IMyIM)*BZ~CC(IMyIM6) #CI+X*AZ+Y*BZ FASZCOT2
AZ=0, FASZCO73
BZ=CZ FASZCOT4
CZ=0Z FASZCOT5
NG=1 FASZCO76
CALL ROTZ FASZCOTT
Z6=R1 FASZCOT8
NG=2 FASZCOT9
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150

160

190
200
300

350
400
500
600

CFATS

110
120
130
140
150

200
210

220
250

M=M
AZ=AD(M+8)
BZ=AD(M+6)*Y+AD{M+5)*X+AD(M+2)

FASZC080
FASZCO81
FASZC082

CZ=AD(M+10) % XkX+AD(M+F) £YRY+AD{M+T) % XxY+AD(M+4 ) %X+AD (M+3) *¥Y+AD(M+1FASZC 083

1)

CALL ROTZ

NG=NG

GO TO (15051605190} 4NG

NG=3

GO TO 150

CC{T,d:6)=1

CONTINUE

CONTINUE

DO 600 I=1,NNP

DO 500 J=1¢NNP

DO 400 K=1,3

CClI,J5K}=0.

DO 350 L=1,3

LP=t+3

CCUI4J9KI=CCUIyJyKI+DCIK4LI*CC(TI4J,LP)

CONTINUE

CONTINUE

CONTINUE

CONTINUE

RETURN

END
T

SUBROUTINE TEST

DIMENSION A{16684),1A(16684),X0(50),Y0(50),20(50),NMATE{50)
1,NFL{5046)4MDM{100),MELMA{L100)},MPRTI(100) MTETG(100),MBOVR(100)
2+4ML(100,4),1DM(200) yIELMA(200) ,IPRTE(200),IGYGZ(200),1ARMX{200)
3,IMYMZ{200),IMFBO(200),IDTNR{(200)+IFL(200,3) ,AN{2000),IBON(50,4)
49yBORC(50,8)4NCL{200) ¢XIR(100),YIR{100)4ZIR{100)NX(50),NY(50)
5,NZ{50)

COMMON A

EQUIVALENCE (AyIA)4{A{1001)+X0)s{A{1051),Y0)+(A(1L101),Z0}

1, (A{1151)4NMATE),(A(1201),NFL),(A(1501),MDM),(A(1601),MELMA)}

2+ (A(1701)4MPRTI),{(A(1801)4MTETG)+ (A{1901)4MBOVR},{A{2001) ML)
3,(A(2401),IDM},(A(2601)+IELMA),{A(2801),IPRTE},(A(3001),IGYGZ)
49 (A13201) 5 1ARMX )}, (A{3401)4IMYMZ),(A(3601)},IMFBO),{A(3801),IDTNR)
5, (A(4001)yIFL)»(A{4601),AN), (A{6601),IBON),(A(6801),BORC)

69 (A[T201) ¢NCL) 4 (A(T7401)+XIR) 3 (A(T501),YIR),{A(T601),Z1IR)

Ty (ALTTOL) yNX) o (A(TT51) 4NY) 4 {ALT7801),4NZ)

EQUIVALENCE (A{1)4NE),{A(2),NVOL)s{A{3)4NSUR)»(A{4)4NLIN)

19 (A{B) 4LNG) s LALB) 4 ISDE} 4 LALT)sNC) 9 {AIB),10),1A(F),CF),(A(10),XMI)

29 (ATLLY s YMI) 9 (ACL2)9ZMI )y (ALL3) 9 XMX) s (A{14)4YMX )y (A(15)4ZMX)
39 (A(16),IBOT) (A{LT7)+SCX),(A(1B),SCY},(A(19),SCZ),(A{20),DER}
49 (AL21)4ER) 4 (A(22) 5 TER} 2 (A(23),NN),{A(24),XNN), (A(25),NNP)

5, (A{26)4+KR)

DIMENSION XB{2000),YB(2000)+ZB(2000),CC(17+17+6)4+EL{200+5)

EQUIVALENCE (A(7951)+XB),(A(9951),YB),(A{11951),ZB),(A(13951),CC)

1,(A(15685)},EL)
EQUIVALENCE (A(30)IMAT)},{A(31),ITEM),(A{32),IELT),(A(33),IPRS)
19 (A{34) 2 ITIC) 4 (A(35)+ITGY) 5 (A(36),MBON),(A(37)MCV),{A(38),MNR)

29 (A(39),ITGZ) sy (AL40) s TARE) g (A(41)y IMMX) » (AL42) ,IMMY ), (A(43),IMMZ)

39 (A{44) s IMFT) 3 (A145)yJBON) 4 (A(46)4NDT) 9 (A(4T) 4INR), (A({48),NTOT)

DIMENSION IST(4),AD(200),DC(3,3),C0(3),CP{3),CMI(3),CMX(3),DUB(3)

1,DUA(3,3),0MB(3),DMA(3,3)

EQUIVALENCE (A(101),1S),{A{102),ISP}.(A(103),IB),(A(104)-1BB)
1,(A(105),1Q)5(A(106)+1)+(A(107)},IL),{A(108),IBC)y(A{L109),1C)

25 (A(110)yJBC) 9 {A(121)},JC) s (A(112)4ISPD)4(A{113),1IK),(A(114),IKD)
34(A{131),IST)y{A(135)4AD},(A{335),DC)y(A(344),C0)y(A(347),CP)

4y (A(350),CMI),(A{353),CMX),(A(356),DUB),(A{359},DUA}, (A(368),DMB)

5, (A(371),DMA)

I=1

18=1IB

IBP1=IB+1

IBC=1BC

JBC=JBC

IBB=1B+1

I0=1

NG=1

IF (ABSF(CC(IBC,J4BC+1)-XB(IBB})-DER) 120,120,140
IF (ABSF(CC(IBC,JBC+2}-YB(IBB))-DER) 130,4130,140
IF (ABSF(CC({IBC,JBC+3)-ZB(IBB})-DER) 200,200,140
GO TO (150,9000)4NG

NG=2

IBB=1IB+NNP

IQ=-1

GO TO t1io0

GO TO (210,220)4NG

IBB=188-1

GO TO 250

1BB=1BB+1

RETURN
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FASZC084
FASZC085
FASZC086
FASZCO87
FASZC088
FASZCO89
FASZC090
FASZCO91
FASZC092
FASZC093
FASZC094
FASZCO095
FASZC096
FASZCO097
FASZCO098
FASZCO099
FASZC100
FASZC101
FASIC102
FASZC103
FASZIC104
FASZC105
FATSTO00O
FATSTOO1
FATSTO002
FATSTO03
FATSTO04
FATST005
FATSTO06
FATSTOO7
FATSTO08
FATSTQ09
FATSTO10
FATSTO11
FATSTO12
FATSTO13
FATSTO14
FATSTO15
FATSTO16
FATSTON7
FATSTO18
FATSTO19
FATST020
FATSTO21
FATST022
FATSTO23
FATSTO24
FATST0O25
FATST026
FATST0O27
FATSTO028
FATST029
FATSTO30
FATSTO031
FATSTO032
FATSTO33
FATSTO34
FATSTO35
FATST036
FATSTO037
FATST038
FATSTD39
FATST040
FATSTO41
FATSTO42
FATSTO43
FATSTO44
FATST045
FATSTO46
FATSTO47
FATSTO48
FATSTO49
FATSTO50
FATSTO51
FATST052
FATST053
FATSTD54
FATSTO55
FATSTQS56
FATSTO57
FATSTO58
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44

9000 WRITE OUTPUT TAPE 6,1,IST(I),IST(I-1),XB(IBP1},YB{IBP1},ZB(IBP1) FATSTO59

1

TICK

FIRST

ONCE
INITL

1,X8(18B),YB(IBB),ZB(IBB)},{CC{IBC+JBCy+J),J=1,3)

FATST060

FORMAT (18HOEND POINTS OF THE,I16,52H TH LINE DO NOT MATCH END POINFATST061
1T OF THE PREVIQUS LINE,16,2X,18HCOORDINATES FOLLOW/(3(3X,3E12.4)))FATST062

GO TO 250
END
FAP
COUNT
LBL
ENTRY
NZT
TRA
caL
sus
ALS |
SLw*
TRA
STL
CAL
SLW
STZ*
TRA
PZE
PZE
END

25
TICK
TICK
ONCE
FIRST
5

INITL

174
2+4
ONCE
5

INITL
1'4
294

FATSTO63
FATSTO64
FATCKOOO
FATCKOO1
FATCK002
FATCK003
FATCKOO4
FATCKOOS
FATCKO06
FATCKOOT7
FATCKONS
FATCKOO9
FATCKOL10
FATCKO11
FATCKO12
FATCKO13
FATCKO14
FATCKO15
FATCKO16
FATCKOL7
FATCK018
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IV. Listing of the Programs in Link 2

Table 4. Programs in link 2 of FEDGE

This section contains a list of programs, their functions, and their decimal word
length (Table 4), a flow chart (Fig. 2), and a complete listing of the FORTRAN
and FAP programs of link 2.

coordinates

Program Length Program Length
in 36-bit Label Function in 36-bit Label Function
name name
words words
MAIN 790 FAMN2 Governs loops on subdomains, DIBO 276 FADBO Checks to determine whether
generates the naturai coor- the point is on boundary or
dinate system in three- is o special point
dlmenflonal s.ubdomalns, DICO 503 FADCO Determines special point loca-
and prints the time message tion and checks adjacent
COIN 533 FACIN Computes final-mesh coordi- subdomains for determina-
nates by transformation from tion of the number of divi-
the natural coordinate sys- sions in the adjacent domains
tem DISO 67 FADSO | Computes number of divisions
coll 152 FACJI Computes constants related to in the adjacent domain
: the J direction for transfor- DSPL 574 FADPL Checks to determine whether
mation of coordinates the point in question will be
COKI 172 FACK! Computes constants related to labelled
the K direction for trans- ENFl 85 FAEFI Finds true label of the line
formation of coordinates PUNC 112 FAPNC Prints and punches computed
CRBU 988 FACBU Governs loops for generation coordinates of the final mesh
of final mesh, transforms the ROTA 356 FARTA Computes rotation matrix for
coordinates from overall to coordinate transformation
natural coordinate systems, R
. TICK® 15 FATCK Measures time
and defermines consianis for
generation of final-mesh TTRA 246 FATRA Computes tensor transformation

matrix

ain FAP language.
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INITIALIZE

{

NO

VOLUME CR SURFACE SUBDOMAINS
IV=IV+TORIS=IS+ ]

THREE-DIMENS|ONAL

READ NATURAL COCRDINATE
SYSTEM FROM TAPE

YES

PROBLEM?

READ NATURAL COORDINATES
OF SIX SURFACES OF VOLUME
SUBDOMAIN FROM TAPE

1

GENERATE NATURAL COCRDI~
NATE SYSTEM IN VOLUME
SUBDOMAIN BY INTERPOLATION

y

!

INITIALIZE AND COMPUTE CON-
STANTS FOR FINAL MESH. FIND
NATURAL COORDINATES OF
SPECIAL POINT

y

NO

3

FINAL MESH NODE LABEL
P=IP+1

1

COMPUTE COORDINATES
OF FINAL-MESH NODES

y

DETERMINE COORDINATES OF
SPECIAL POINT AND NUMBER OF
DIVISIONS FOR ADJACENT
SUBDOMAINS

POINTISON A

YES

FICTITIOUS UNIT, OR
LABELLED BEFORE?

PUT PROPER INDICATOR IN FILE,
SETIP=1P -1

NO

LAST POINT OF
FINAL-MESH NODE

YES

IN SUBDOMAIN HAS
BEEN PROCESSED 2

NO

46

LAST SUBDOMAIN?

Fig. 2. Flow chart for link 2

!

MEASURE AND PRINT TIME

!

GO TO NEXT LINK

]
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Programs—Link 2
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48

CFAMN2

FAMN20O0O

DIMENSION A(22140),1A(22140),X0(50),Y0(50),Z0(50) NMATE(50) FAMN2001
1,NFL{50,6),MDM{100),MELMA(100),MPRTI(100) ,MTETG(100),MBOVR{100) FAMN2002
2¢ML{100+4),1DM(200),IELMA(200),IPRTE(200)+IGYGZ(200),IARMX(200) FAMN2003
3,IMYMZ(200),IMFBO(200),IDTNR{200},IFL(200+3)4AN{2000),IBON(50+4) +AMN2004

4,80RC(50,8) ,NCL(200) FAMNZ2005
COMMON A FAMNZ2006
EQUIVALENCE (A,IA),(A(1001),X0),(A{1051),Y0),(A(1101),Z0) FAMN2007
15 (A{1151),NMATE), (A(1201)4NFL)+(A{1501),MDM),{A(1601)},MELMA) - AMN2008
2,(A(1701) 4MPRTI},(A(1801),MTETG),»(A{1901)+MBOVR)}, (A{2001),ML) FAMNZ2009
3,(A(2401)41DM),(A(2601), IELMA}, (A(2801)+IPRTE), (A(3001)41GYGZ) FAMN2010
49 {A(3201), TARMX) o {A(3401), IMYMZ),{AL3601),IMFBO),(A{3801),IDTNR) FAMNZ2011
54(A{4001),IFL) s (A{4601),AN},{A{6601), IBON),(A(6801),BORC) FAMN2012
64 (ALT201),NCL)} rAMN2013
EQUIVALENCE (A(1),NE),(A{2),NVOL),{A{3),NSUR),(A{4)sNLIN} FAMN2014
Lo (AUS) yLNG) o (AL6), ISDE) » (A(T)4NC),(A{8),I0) s {A(D),CF), (A(10) XML} FAMN2015
29 {ACLI) 9 YMI) 4 (A(22)9ZMI) s {ALL3), XMX) g (ALL4) s YMX), (A{15),2MX} FAMN2016
39 (A(16)+IBOT)»(A(17)+SCX}+(A(18),4SCY),(A(19),SCZ),(A(20),DER) FAMN2017
4y (A{Z21)4ER) +(A{22) 4 TERY 9 {AT23)4NN), (AL24) 4XNN) , {A(25)4.NNP) FAMN2018
Se{A(26)4KR) ~AMN2019

DIMENSTON XX{17417917)9YY(1T7917417)5ZZ017+417,17)4DC(34+3),R(3,3) FAMN2020

1,C0(3),+5Q(3},CT(3) FAMNZ2021
EQUIVALENCE (A(T7401)+XX)}s{A(12314),YY),(A(17227),22) FAMN2022
EQUIVALENCE (A(31),DC)+(A{40),R)+(A(49),CO),(A(52),5Q) FAMN2023
1y (A(58)+IP) s (A{59)4IB) s (A{60)yIVyIS)a(A(61)sI1)s(A(62)9d)s{A(63)4K}FAMN2024
2y (A(64) 2 IM) s (A(E5) 3 IM) 4y (A(66),KMI s (A(OT)IIM),(A(68),JIM) rAMN2025
39{A{6F) s KKM) 5 (ALTO) 9 AX) 9 (ALTL)9AY )y (A(T2)4AZ) 4 (A(T3),BX) FAMN2026
Gy (ALTG)4BY)Y» (A(T5)4BZ) 4 (A(TE),CToCX) o (A(TT)HCY),(A(T8),CZ) FAMNZ2027
59(A(79)9ACI)+{A(BO)+ACJ)+(A(BL)yACK) 4 (A(8B2)4+C2),(A(83}),DIS}) FAMN2028
69 (AIB4)sCFL)y (A(B5)+I1)s(A(8B6)4J1) 9 (A(BT)4K1),(A(88),IC) FAMN2029
T74(A189)+JC) s {A(Q0)+KC) 4 (A(SL} 9 IT1)5{A192)4JJ) 4 {A(93)4KK)} FAMN2030

8y (A(94),yXCOA) s (A(95) 4 XCOB), (A(96) 9 YCOA),{A(97),YCOB),(A(98),ZCDA) FAMN2031

94 (A(99),2C0B)y(A{100),CI)s(A({10L),+CJ),(AL102),CK)

24(A(228)yNZP} y (A(301)sNX) s (A{351)4NY} (A{401)4NZ)}

100

110

220

225

230

240

245

250

260
265

FAMN2032

DIMENSION XN(500),YN(500),ZN(500),NCN{500) ¢NX(50),NY(50),NZ(50) FAMN2033
EQUIVALENCE (AN{1)+XN)y{AN(501)+YN)y (AN{1001)4ZN),{AN{1501)4NCN)} FAMN2034
1y (A(L12),TJK),(A(118),Q)y(A(190),QQ),(A(226),NXP),(A{227),NYP) FAMN2035

CALL TICK (ITM)
REWIND 10
REWIND 4

ISDE=0

CONTINUE
10=10

NX{I0)=1A(T701)
NY(I0)=1A(7751)
NZ(I0}=1A(7801)

IF (NVOL) 490,490,110
DO 450 IV=1,NVOL

DO 300 I=143

GO TO (220,2404260),1
Nv=1

MV=1

NS=NFL{IV,MV)

DO 230 J=1,NS

FAMN2036
FAMN2037
FAMN2038
FAMN2039
FAMN2040
FAMN2041
FAMN2042
FAMN2043
FAMN2044
FAMN2045
FAMN2046
FAMN2047T
FAMN2048
FAMN2049
FAMN2050
FAMN2051
FAMN2052
FAMN2053
FAMN2054
FAMN2055
FAMN2056
FAMN2057
FAMN2058
FAMN2059
FAMN2060
FAMN2061

READ TAPE109{ (XX(NVaKyL)sYY(NV,KsL}9ZZ{NV4KyL),K=1,NNP)4L=1yNNP}) FAMN2062

CONTINUE

REWIND 10

IF (NV-1) 235,235,300
MV=MV+1

NV=NNP

G0 TO 225

Nv=1

MV=3

NS=NFL{IV,MV)

DO 250 J=1,NS

FAMN2063
FAMN2064
FAMN2065
FAMN2066
FAMN2067
FAMN2068
FAMN2069
FAMN2070
FAMN2071
FAMN20T2

READ TAPE1Os ( {XX{KsNVyL)yYYIKyNVyL)yZZ(KyNV,L)L=14NNP)K=1,NNP) FAMN2073

CONTINUE

REWIND 10

IF (NV-1} 255,255,300
MV=MV+1

NV=NNP

GO TO 245

Nv=1

MV=5

NS=NFL{IV,MV)

DO 270 J=1,NS

FAMN2074
FAMN2075
FAMN2076
FAMN20T7
FAMN2078
FAMN2079
FAMN2080
FAMN2081
©AMN2082
FAMN2083

READ TAPE1O0¢ ((XX(KyLoNV) 9 YY{KyLoaNV)sZZ{KyLyNVY4K=14NNP),L=1,NNP) FAMN2084
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270

275

300

400
401
402
450

490

500
510

520
610

CONTINUE
REWIND 10

IF (NV-1) 275,275,300
MY=MV+1
NV=NNP

G0 TO 265
CONTINUE
XNNT=3%NN
CI3=1./3.

DO 402 I=24NN
Cl=1-1
CI=CI/XNNT

DO 401 J=2,NN
Cd=4-1
CJ=CJ/XNNT

DO 400 K=24NN
CK=K-1
CK=CK/XNNT

FAMN2085
FAMN2086
FAMN2087
r AMN2088
FAMN2089
FAMN2090
FAMNZ2091
FAMN2092
FAMN2093
FAMN2094
=AMN2095
FAMN2096
FAMN2097
FAMN2098
FAMN2099
FAMN2100
EAMNZ101
FAMN2102

XX(TpdoKI=CIBH(XXIT g Jo 1) +XXITy14KI+XX(1eJsK)I+CER{XX(NNP yJ4K)-XX{1#AMN2103

TodeKII+CIH (XX (T aNNP 3 K)=XX{T 919K )I+CKF(XX{T oS +NNP}=XX{T4Js1})

FAMNZ104

YY(TaJsK)=CIBH{YY(ToJol)+YY(I91sKI+YY(1sJ K)I+CIH(YY(NNP,J,»K)~YY(1FAMN2105

19JdeK)I+CIR(YY(TSNNP K =YY (1414K))+CK¥(YY (T4 JsNNP)I=YY (I,J91))

£AMN2106

ZZ{T9d9K)I=CIBH(ZZUTy Iy 1) +ZZ( T4 14KI+ZZ{1yJ oK) I+CI*(ZZ (NNP,J,K}=-ZZ(1FAMN210O7

LeJoK)I+CIHLZZ(ToNNP oK) ~ZZ{T414K)I+CK*¥{ZZ(T14JsNNP)—ZZ(T4ds1})

CONTINUE
CONTINUE
CONTINUE

CALL CRBU
NCL(IV)=1
CONTINUE

GO TO 510

DO 500 IS=1,NSUR
1v=IS

READ TAPELOs ({XX{KsLol)sYY(KeLs1)sZZIKyLs1),K=14NNP},sL=14NNP)

CALL CRBU
NCL{IS)=1
CONTINUE
CONTINUE

IF {IP-500) 520,610,610

CALL PUNC

CALL TICK (ITM}
XTM=ITM
XTM=XTM/60.

WRITE OUTPUT TAPE 6,5,XTM

FAMN2108
FAMN2109
FAMNZ110
FAMNZ111
FAMNZ112
FAMN2113
FAMN2114
FAMNZ2115
FAMN?1I1E
FAMN2117
FAMN2118
FAMN2119
FAMNZ120
FAMN2121
FAMN2122
FAMN2123
FAMNZ2124
FAMN2125
FAMN2126
~AMN2127
FAMN2128

5 FORMAT (42HOGENERATION OF FINAL MESH COORDINATES TOOK,F8.2,9H SECDFAMN2129

CFACI

INDS.)

CALL CHAIN (3,2)
END

N

SUBROUTINE COIN

DIMENSION A(22140),1A(22140),X0(50),Y0(50),20(50),NMATE(50)
1,NFL{50,6)4MDM{100),MELMA(100)},MPRTI{100),MTETG{100)4MBOVR(100)
29,ML{100,4),IDM(200),IELMA1200) ,1PRTE200),1GYGZ{200),1ARMX (200)
3, IMYMZ{200),IMFBO(200)}, IDTNR(200),IFL{200,3)+AN{2000),1BON(50,4)

49BORC(50,8}),NCL(200)
COMMON A

EQUIVALENCE (A,IA),(A(1001),X0),(A(1051},Y0D)+(A(1101),20)
1,{A(1151) yNMATE ), (A(1201),NFL),» (A(1501),MDM),tA(1601},MELMA)

24 (A{1701) ¢MPRTI) 4 (A(1801)yMTETG)»{A(1901) MBOVR) +(A(2001),ML)
3,(A12401)51DM), (A{2601)41ELMA), {A{2801),IPRTE),(A{3001),1GYGZ)
4y (A(3201) 9 TARMX) s (A(3401},IMYMZ)+(A{3601),IMFBO)+(A{3801),IDTNR)
54(A(4001)+1FL), (A{4601)+AN),(A(6601),IBON},(A[6801),BORC)

6y {A{T7201)4NCL)

EQUIVALENCE (A(1)4NE)»(A(2),NVOL),(A{3),NSUR)s(A(4),NLIN)
1o (A(S) sLNG) 4y (AL6) s ISDE) 4 {A(T)4NC) s (A{B)910)4{A{9)4CF)s({ALL0),XMI)
29 lALLL) g YME) o (ALL2) 4 ZMI )5 (ALL13) o XMX) 5 {A{14) ,YMX )4 (A(15),ZMX)
3y (AL16),1BOTI,{ALIT)»SCX) 9 {AL1B)+SCY),(AL29),5CZ),({A(20)+DER)
4y (AL21)9ER) 5 (A(22) 4 TERYI4{A(23) 4NN}, {A(24),XNNT,{A(25),NNP}

59 (A{26)4KR)

DIMENSION XX(17917417)oYY(17417¢17)522(17,17+17)4DC(3,3)4R(3,3)
1,C003)+SQ(3)}9CT(3)4CB(343)4TJK{6)9Q(2443),+QQ(344,43)

EQUIVALENCE (A(T7401)+XX)s{A{12314),YY),(A(17227),22)
EQUIVALENCE (A{31),DC)+(Al40)4,R)+»(A(49),C0),({A(52),5Q)

FAMN2130
FAMN2131
FAMN2132
FACINOOO
FACINOOL
FACINOO2
FACINOO3
FACINOO4
#AC INOOS
~ACINOO6
#ACINOO7
#ACINOOS
FACINOO9
FACINO1O
FACINOL1
FACINO12
AACINOL3
FACINO14
FACINO1S
FACINO16
FACINOL7
FACINO1S
FACINO19
FACINO20
FACINO21
FACINO22
FACINO23
FACINO24

15(A(58) 4 IP)s(A(59)4IB)y(A(60}5IVsIS)y(AL61)+1)4(A(62)50)+(A163),K)IFACINO2S

29 (A(64)3TM) o (AL(65) 3 JM) ¢ (A[66) yKMI 9 (AT6T) o TIM) 4 {A(68)43IM)

39 (A(69)4KKM) 3 {ALTO) 9 AX) 9 (ALTLI) o AY) o (A(T2)4AZ) 1A(T3),4BX)

Gy ({A{T4)9BY) 9 {ALT5)4BZ) + (A{TE)4CTCX) 2 (A(TT)CY)»(A(TB),CL)
Se{A(T9),ACT ), (A(BO)+ACJ)+{A(B1),ACK)},{A{8B2),02),(A(83),DIS)

6y (A(B4)CFL) 2 {A185),T11)5(A(B6),J1)y(A(8B7),K1),(A(8BB),IC)
To{A{89)4CY s (A(90)+KC) s LAIGL) 4, I1)+{A(92)4JJ) s FA(93),KK)

By (A194) 4 XCOA), (A(95) 4 XCOB) 5 (AL 96)+»YCOA) o (A{9T)+YCOB),(A(98),ZC0A}
9+ (A(99),ZCOB)+» (A(100),CI)+(A{101)+CJI}o{A{202);CK),(A(103),CB)
DIMENSION XN(500),YN(500)yZN(500),NCNI500) 4NX(50)4NY{50)+NZ(50)
EQUIVALENCE (AN(1)4XN)y (AN{501),YN)y (AN(1001}35ZN),{AN(1501)4NCN)
1y (AC112) s TUK) 4y (A{118)+Q),(A(190)}+QQ)4(A(226) NXP),{A(227)4NYP}
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FACINO26
FACINO27
FACINO28
FACINO29
FACINO30
FACINO31
FACINO32
FACINO33
FACINO34
HACINO35
FACINO36

49



50

110

120

130

140

150
200

250
300

310
320
330
340

400

500

550
600

610

620
625
630

640

645

650

660

670

29 (A(228) 4NZP) 4y (A{301)4NX)»{A(351)sNY)y(A(401);NZ)
1v=1v

I1S=1S

I8=1

IP=1IP+1

ISDE=ISDE+1
NCN{ISDE})=IP+NC
12=11-1

J2=J1-1

K2=K1~1

L=0

DO 200 1JKD=1,3

D0 150 1D=1,2

DO 150 JD=1,2

D0 150 KD=1,2

GO TO (110,120,130),1JKD
1U=12+KD

JU=J24+1D

KU=K2+JD

GO TO 140

TU=12+4D

JU=J2+KD

KU=K2+1D

GO TO 140

1U=12+1D

Ju=J42+JD

KU=K2+KD

L=t+1

QUL 1)=XX{ U, JU,KU)
QlLy2)=YY{IU,JU,KW)
Q(Ly3)=2Z(1U,JU,KU)
CONTINUE

CONTINUE

L=0

DD 300 1JKD=1,3

DO 300 M=1,4

L=L+1

LC=2%L

LT=LC-1

DO 250 N=1,3
QQUIJKDyMyN)=0Q(LTyNI+CTITIKD)*(QILCyN)~Q{LT4N))
CONTINUE

CONTINUE

DO 500 IJKD=1,3
LC=2%1JKD

LT=LC-1

LU=TJKD+1

LV=1JKD+2

IF (LU-3) 320,320,310
LU=LU-3

If (Lv-3) 340,340,330
LV=LV-3

DO 400 M=1,3

FACINO37
FACINO38
FACINO39
FACINO4O
FACINO41
FACIND42
FACINO43
FACINO44
FACINO4S
FACINO46
FACINO4T
FACINO48
FACINO4S
FACINOS0
FACINOS1
FACINOS52
FACINOS3
FACINOS4
FACINQSS
FACINO56
FACINOST
FACINO58
HACINOSS
FACINO6O
FACINO61
FACINOG62
FACINQO63
FACINOG6L
FACINDGG6S
#ACINO6E
RACINO6T
FACINQO6S
FACINO69
FACINOTO
FACINQOT1
FACINO72
FACINQO73
FACINOT4
FACINQTS
FACINOT6
FACINOTY
FACINOTS
FACINOTY
FACINOSO
FACINOBY
FACINOB2
FACINOB3
FACINOB4
FACINQ8BS
FACINQB6
FACINOSY
FACINOSS
FACINOBS

QILT4M)=.5%(QQILV 1M +CT(LUI*(QQ(LV,2,M)-QQ(LV,1,4M))+QQ{LU,1,M)+CFACINOYO

1TILVI*{QQ(LUs3,M)-QQILU51,M}))

FACINO91

QILCyM)=,5%(QQILV,3yM)+CT(LUI*{QQ(LV+4,M)-QQ(LV,3,M))+QQ(LU,2,M)+CFACINDD?2

1TOLVI®(QQILU+4,M)-QQ{LUs24M) ) )
CONTINUE

SQ{IJKD}I=0.

CONTINUE

DO 600 M=1,3

LC=2%M

LT=LC~1

DO 550 N=1,3
SQ{N)I=SQI{N)+Q(LTsNI+CT(M)*(QILC,NI-QILT4N))}
CONTINUE

CONTINUE

XN(IP)=SQ(1)/3,

YN(IP)=5Q{21/3.

IN{IP)=5Q(3)/3,

IF (NVOL) 610+610,620
LNG=MELMA({IS)

GO TO 625

LNG=NMATE(IV)

IF ((Ti-1)*{II-NXP)) 630,650,660
IF ((JJ-11*(JJ-NYP)}) 640,650,660
IF (NVOL) 66056604645

IF {{KK-1)*(KK-NZP}) 660,650,660
CALL DIBO

IF (IB%LNG) 670,670,680

IP=1P~1

NCN{ISDE)=0

680 IF {IP-500) 700,690,690

690

CALL PUNC
1P=0

FACINO93
FACINO94
=ACINO9S
FACINO96
FACINOST
FACINO98
+ACINO99
FACIN10O
FACIN10O1
FACINIO2
FACIN10O3
FACIN]1 04
FACIN1OS
FACIN1 06
FACIN1O7
FACIN1OB
FACIN1IOY
FACIN1lO
FACINI11
FACIN112
FACINLI3
FACIN114
FACIN115
FACIN116
FACINILTY
FACIN118
FACINIIO
FACINIZ20
FACIN121
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NC=NC+500 #ACIN122

700 CONTINUE BACIN123
RETURN FACINL24

: END BACIN125
CFACJI FACJI000
SUBROUTINE COJI FACJI001
DIMENSION A(22140),TA(Z2140),X0(50),Y0(50) 4Z0(50) ,NMATE (50} FACJI002

1,NFL{5046),MDM(100) 4 MELMA(100),MPRTI{100) ,MTETG(100),MBOVR{100) HACJ1003
29ML(100+4) »IDM(200) y IELMA( 200}y TPRTE(200) 4 IGYGZ (200), IARMX (200} FACJI004
3,IMYMZ(200), IMFBO(200),IDTNR(200),IFL(200,3)sAN(2000),IBON(50,4) ®ACJII005

49BORC{50,8)9NCL(200) " FACII006
COMMON A FACJI007
EQUIVALENCE (AyIA)},{A(1001)yX0),(A(1051),Y0)(A(110)),20) FACII008
1,(A(1151) yNMATE), (A(1201) yNFL) 5 (A(1501) +MDM),TA{1601)+MELMA) HAC 31009
24 (ALIT01)yMPRTI) » (A{1801)yMTETG)» (A{1901) 4MBOVR) ,(A{2001),ML) FACJIOLIO

39{A(2401),IDM), (A(2601),IELMA), (A({2801),IPRTE),(A{3001),1IGYGZ) ®aCSioll
49 (A(3201)5 TARMX) ¢ (A({3401), IMYMZ)5{A(3601),IMFBO),{(A(3801),IDTNR) FACJIO12

S+{A(4001),IFL), (AL4601),AN),(A{6601), IBON},{AL6801)},BORC) #aCJyIn13
6y (A(T201)»NCL) ’ . FACJIo14
EQUIVALENCE (AT1)Y9NEY2{A{2),NVOL), (A{3)4NSURIS{A{4),NLIN) BACYIO1S
15 CA(S)4LNG)Y 4 (A{6) yISDE) o LALTYyNC) ¢y (A{B)},TO),(A{9),CF)» (A(10),XMI) FACJIOL16
29 ({A011) s YMI) o (AC12) 9 ZMIY o (A{13)} 4 XMX)5 (AL14) 4YMX) 4 (A{15)4IMX) FACJIOY7
3,(A(16)9IBOT) 5 CA(L1T7)ySCX) 4 (A(18),SCY)5({A(129),SCZ)5{A(20),DER) FACJio18
49 {A(21)3ER) > (AL22)+TER)»(A(23),NN)(AL{24) 4XNNY s {A(25)+NNP) ®ACJ1019
5y (A(26)+KR) Facylozo
DIMENSTION XX(17917517)9YY{1 751741704 2Z¢1T417517),DC(3+3)5R({3,3} BAaCJlo2t
1,C0(3),5Q(3),CT(3) FaCyio22
EQUIVALENCE (A{7401)yXX)y (A(12314)9YY)y (A117227),22) ®ACyI023
EQUIVALENCE (A(31)+DCIo{AC40)4R)»(A(49),C0)5(A(52),5Q) FACJI024
1, (A(58)41P) 5 (A(59)41B)s (A(60)+IVoIS)4 (AL61) 1Y 2(A(62)9J)4(A(63),KIFACIIO025
29{A164) s IM) G (ALE5 )y IM) o LAL66) KM LALET)ISTIM) L (A(68),JIM) FACJI026
39 (A(69) s KKM) 9 (ALTOIyAX) 9y LA(TL) s AY) 4 LALT2Y 4AZ) 5 (A(T3)4BX) FACIIO027
Gy LALT4) 9BY ) o LA(TS) 9BZ) o (AUTE)»CT4CX)y (ALTT) #CY) 2 (ALTB)4CL) FACJI028
S9(A{T9)sACI) o {A(B0)9ACI)»(A({BL)+ACK)y (A(8B2)+£2),(A(8B3),D1S) FACJY1029
63 (A{8B4)yCFLYy(A(B5)911),(A(8BH)4J1),(AT8BT)+K1),({A(BB),IC) FacJlo3o
Te(ALB9) 3 JCY 2 (ATG0) sKCY9 (A(SL) 4 I1) 4 (A{92)40J) s tA(93),KK) FACJIIO031
8y (A(94) 3 XCOA) 5 (A{95) ,XCOB) 4 (A(96)yYCOA),(A(97),YCOB),{A(98),ZC0A)} FACJIO32
99 (A{99),ZC0B)»{A{100),CI}+{A(101),4Cd)4(A(102)+CK) FACJI1033

DIMENSION XN(500)YN(500}3ZN{500)yNCN(500) yNX(50) 4NY {50} NZ(50) FaCylo34
EQUIVALENCE (AN{1)+XN);{AN{501), YN}, {ANEL10OLI5ZN), (AN(1501),NCN) FACJUI035
1, {A{112) 2 TJK)},CA(L18)4Q),(A0190)4QQ) y{A[226) 4NXP) ,{A(227)yNYP) Facylo3e

2, (A(228) 4NZP) 4 (A(301)4NX) s (A{3511.NY), (AT40L)3NZ) FACJT1037
Yco=0, FACJI038
JJ=0 FACJ1039
DO 200 J=1,JM FACJIT040
Jd=dd+1 FAGJEO41T
JCO=dM~J FACJI1042
IF (JCO) 110,110,120 FACJI043

110 CY=CJ FACJ1044
YCO=ACJ FACJL045
J1=JC FACJ1046
GO TO 150 FACJ1047

120 IF (J-1) 130,130,140 FACJ1048

130 CY=0. FAC j1049
Ji=1 FACJ1050
GO TO 150 FACJIOS51

140 YCO=YCO+AY*CF¥%JCO FACJ1052
Ji=YCD FACJ1053
YJd=d1 FACJIO054
J1=J1+1 FACJT055
CY=YCO-YJJ FACJ1056

150 CALL COKI FACJI057

200 CONTENUE FACJI1058
IF (JJM=1) 400,205,205 FACJ1059

205 DO 300 J=1l,JJM FACSI060
JI=JJ+l FACJI1061
IF (J=JJM) 220,210,210 FACJ1062

210 CY=0. RACJ1063
J1=NNP FACII064
G0 TO 250 FACJI065

220 YCO=YCO+BY*CF**(J-1. FACJI066
J1=YCO FACJT1067
YJJ=J1 FACJI068
J1=J141 FACJIL069
CY=YCO~YJJ FACJI0TO

250 CALL COKI FACJI071

300 CONTINUE FACJI072

400 RETURN FACJ1073
END FACJIIOT4

CFACKI - FaCKI000
SUBROUTINE COKI i FACKIO001
DIMENSION A(22140),1A(22140),X0(50),Y0(50)+20¢50),NMATE(50) FACKI002

1o NFL{5046) ;MDM(1001,MELMA{ 100} MPRT1{100) MTETG(100)+MBOVR{100) Fackioo3
24ML({1004+4),1DM(200), IELMA{200), IPRTE{200),IGYGZ(200),IARMX(200) FACKI004
3, IMYMZ (200) 3 IMFBO(200)» IDTNR(200) » IFL{200,3) yAN(2000),IBON(50,4) FACKIOOS5
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44BORC(5048)4NCL(200) FACKI006

COMMON A FACKI0O7
EQUIVALENCE (A, IA),(A(1001)4X0},(A{1051},Y0),TA(1101),20) mACKIoOB
19y {AC1151)»NMATE) , (AL1201 ) 4NFL) » (A{1501),MDM) ,(A(1601),MELMA} #ACKI009
2, {A{1701)4MPRTI),(A{1801),MTETG) s (A{190L) 4MBOVR )+ (A{2001) ML) =ACKIOLD

3, (A{2401)9IDM), (A(2601)4TELMA) 3 {A(2801) 4 IPRTE),{A(3001),IGYGZ) FACKIOLL
49 (A{3201) 4 TARMX) s {A(3401),IMYMZ),(A{3601},IMFBO),(A{3801),IDTNR) #®aACKIO12

5y {A{4001)yIFL) 4 {A(4601) AN} (A(6601)+IBON) -1A(6801),B0RC) FACKIOL3
65 (A(T7201)4NCL) FACKIO14
EQUIVALENCE (A(1)4NE},(A(Z)yNVOL)y CA(3)9yNSUR) 4 (A(4),NLIN) FACKTIOL5
1o {A(5)+LNGYs (A&} ISDE} 4 {A{T)yNC)o(A{B),I0}(A(9)+CF),{A(10),XM]) FACKIOL6
29 (A(1L),YMI) o {A(12),ZMI) 9y (ATL3) 5 XMXY» (AL14) 5 YMX) 4 (A(15)4ZMX) FACKIO17
39{A(16),IBOT)y(AC17)9SCX)s(A{18)4SCY)y(A{19),5CZ},(A{20),DER) FACKI018
Gy (A(21)4ER) 9 (AI22) 4 TER)«(A(23) yNN) s (A(24) 9 XNN) 4y (A(25) 4NNP) FACKIO19
S4(A126)4KR) FACKIO20
DIMENSTION XX(179 7«1V oVYVEITe 1791712 ZZE1T417,17),0C(3,3),R(3,3) FACKIO21
1,C0(31,5Q(3),CT(3) HACKIO22
EQUIVALENCE (A{T401)9XX) (A(22314),YY)yCA(1T227)42Z) FaCKI023
EQUIVALENCE (A(31)4DC)s{A{40)4R)+(A(49),CO)4(A(52),5Q) FACKIOZ4
15 (A(58)9IP) 4 (A(59)4IB) s (AL60)»IV,IS)5(AL6L) 1) ,(AL62)4J),(A(63)+K)FACKIO25
29 LAL64) s IMI 4 (AL65) 9 JM) 2 {AT166)3KMY5 LA(BT) yIIM)S(AL68)4JIM) FACKIOZ6
39 {AL69) s KKM) » (A(TO) 9 AX) 4y CALTL) »AY) s (ALT2),AZ) »{ALT3)4BX) FACKIO27
4o {A(T4) sBY) o (AITS5)4BL)y (AL{TE)sCT4CXY s (A(TT)+CY) 4 {A(T8)4CZ) #ACK1028
59 {A(T9),ACI) s (A(BO)yACJ) » lA{BL)ACK) »(A(82),L2),(A(83),DIS) FACK1029
65 (A{84) yCFLY 2 {A(85),11),(A(86),JY)3(A(8T) KL} (A(88),IC) FACKIO30
Ty (A(BT) ¢ JC) s {AI0)9yKC) s TA{GL) y IT )4 {A192) +JJ) ,{A{93) ,4KK) FACK1031
By {A{94) s XCOA) 4 (A(95)4XCOB) s LA(96),YCOA) 4 {A(OT7),YCOB),(A(98),1C0A) FACKION32
99 {A(99),ZCOB), (A(100)CT)y(A({201)}yCU)¥(A(L02),CK) FACKIO033

DIMENSION XN(5001,YN{500)+ZN{500) yNCN{500} ,NXt50)4NY{50),NZ(50) FACKIO34
EQUIVALENCE {AN(1)yXN)y(AN(501),YN)y CAN(1001),ZN),(AN(1501),NCN) FACKIO35
14 (AL112) 5 1JK) 5 (A(118),Q)+(A(190),QQ),{A(226)4NXP ), (A(227),NYP) FACK1036

24 (A{22B)3NZP ) » LA{301)yNX) » LA(351)yNY) s { AL401) 4NZ) FACKIO37
2C0=0. BACKI038
KK=0 FACKIO39
DO 200 K=1,KM FACKI040
KK=KK+1 ‘FACK1041
KCO=KM~K FACK1042
IF (KCO) 110%110,120 FACK1043

110 CZ=CK FACK 1044
2C0=ACK FACK 1045
K1=KC FACKI046
G0 TO 150 EACK 1047

120 IF (K-1} 130,130,140 FACK1048

130 CZ=0. - FACK 1049
K1l=1 FACKIO0S0
GO TO 150 T FACKIO51

140 ZCO=ICO+AZ*CF**KCO FACK1052
K1=2CO TACKI053
ZKK=K1 ~ . FACKIO54
K1=K1+1 - - 'FACK 1055
CZ=7C0-1KK : FACKIOS56

150 CONTINUE FACKTIOST
CALL COIN c- : FACKI058

200 CONTINUE - FACKI059
IF- (KKM=1}- 400,205,205 FACKI060

205 DO 300 K=1,KKM - FACKI061
KK=KK+1 . FACKI062
IF (K-KKM) 2207210,210 - FACKI063

210 CZ=0i" BACKI064
K1=NNP R s wACKI065
60 TO 250 - o BACKI066

220 ZCO=ICO4+BZ#CF**{K=1)" T FACKI06T
K1=ZCO Ra HACKI068
ZKK=K1 . e e FACK 1069
K1=K1l41 -~ - R FACKIOTO
CZ=ZCO-ZKK ~ = -~ " e #ACKIOT1

250 CONTINUE - - BACKI0T2
CALE COIN FACKIOT3

‘300 CONTINUE BACKIO74

400 ‘CONTINVE *°* FACK1075
WRITE TAPE" 49(NCN1L),L*1,NZP) o EACKIQT6
DO 500 t=1350 -~ : - FACKIOTT

500" NCNTLY=0 e R BACKIOTS
1SDE=0 - T FACKIOT9
RETURN - FACKI080

O ERD : Facklo8l
CFACBU FACRUOND
SUBROUTINE CRBU FACRUOOL
DIMENSION A(22140),1A(22140)+X0(50),Y0{50),20(50) NMATE (50) FACBUNO2

14NFL{50,6),MDM{100) yMELMA(100),MPRTI{100),MTETG{100)+MBOVR(100) FACBUOD3
24ML{100,4),IDM(200),1ELMA{200),IPRTE{200)},IGYGZ(200)+IARMX{200) FACRUOO4
3,IMYMZ(200),IMFBO(200), IDTNR{200}+1FL(2004+3)4AN(2000),IBON(50,4) FACBUO05

4,BORC{50,8) NCL{200) FACRUDN6
COMMON A FACRUOOT
_EQUIVALENCE (A,1A),(A{1001),X0),(A(1051),Y0),{AL1201},20) . FACRUDOB
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100
110

260

300
<350
400

411
412
415
416
419
420
425
426
429
430
435
440
450

455

460

465
470

L1y {A{1151)sNMATE ), (A{1201)sNFL)4{A(1501),MDM)4{A(1601),MELMA) FACRUODY"

2y (A{1701) +MPRTI),(A{1801)+MTETG),(A(1901),MBOVR)},(A(2001),ML) FACRUO1O
3+(A1260]1)+1DM), {A{2601),IELMA), (A{2801),1PRTE), (A(3001),IGYGZ} FACBUOIL1
4y {A(3201) s TARMX) y (A(3401)yIMYMZ),(A{3601),IMFBO), (A{3801)},IDTNR) FACBUO12
54 (A{4001)4IFL)+ (A(4601)+AN)},(A(6601),IBON),(A(6801),BORC) FACBUO13
6y (A(T7201)4NCL) FACRUO14

EQUIVALENCE (A(1)}4NE)},(A{2)+NVOL)},{A(3)4NSUR) sy (A(4) NLIN) FACBUO1S
19(A{5)sLNG) s {A{6)»ISDE) s (A{T)4NC){A(8B)I0)4(A(9)4CF)s (A{10)4XMI) FACBUOL6
29(A(11) s YMI} o (A(12)4ZMI) o (ALL3) s XMX)}y (A(L4)4YMX) 4 (A(15),ZMX) FACRUNOLT
39(A(16),IBOT),{(A(17)ySCX)»(A(18),SCY),(A{19),5CZ),{A{20),DER) FACBUO18
49 (A(21)9ER) 4 (A(22)4TER) 4+ (A(23)4NN) 4 (A{24)4XNN},(A(25)4NNP) FACBUO19
5+(A{26),KR) FACBUNO20
DIMENSION XX(17417+17)9YY{17417417)+ZZ{17417+17),0C(343),R({3,3)} FACRUO21
14,C0(3)45Q(3),CT{3)4CBI3+3)+1JK(6)} FACBUD22
EQUIVALENCE (A{7401)4,XX)»{A(12314)4YY),{A(17227),22) FACBUO23
EQUIVALENCE (A(31)+DC)s(A(40),R)+(A(49),C0),(A(52),5Q) FACRBUN24
Ly (A(58),IP) 4 {A(59)+18),{A(60),IV, IS} (AI61)91)},(A(62)4d),(A163),K)IFACBUORS
29 (A(64Y,IM) o (A(65) 9 JM) 2 {A(66)4KM),{A(6T)+TIM)»(A{6B)JIM) FACBUO26
39 (A{69) 1 KKM)y (A(TO) 9 AX) s (A(TL)2AY )4 (A(T2)4AZ) 4 {A(T3)4BX) FACRUD2T
Gy (ALT4)9BY) s (A(TS)9BL)Y y (A(TE)4CToCX) 9 {ALTTIACY),(A(TB),CL) FACBUO28
Sy (A{T9),ACT )4 LA(BO),ACI) 4 (A(BL),ACK),(A(8B2),C2),(A(B3),DIS) FACRUN29
65 {A(84),CFL),(A(B5),11)4{A(8B6)+J1),(A{BT) K1),(A(88),1C) FACRUO30
Ty{A(89),JC)» {A{90)4KC)},(A(I1),11)5(A(92)4JJ)+{A(93),KK) FACRUO31
8y (A(94) 4 XCOA) 4 (A(95) ¢ XCOB) s (A(96) 4 YCOA),(A(97),YCOB),(A(98],ZC0A) FACRUN3Z
99 (A(99)4,ZCOB) 5 LA{100),CE}5(A(L101)+CJ),(A(102)%CK),{A(103),CB) FACRUO33

DIMENSION XN(500)+YN{500),ZN{500)yNCN{500) 4NX{50)4NY{50),NZ(50) FACRUO34
EQUIVALENCE (AN{1)sXN), (AN(501),YN),(AN{1001)+ZN),(AN{1501),NCN} FACRUO35

19(A(L112)9TJK) 9 (A(118)4Q)y»(A{190),QQ0)+(A(226) yNXP) 4 (A(227),4NYP) FACRUD36
2, {A(228)4NZP) 2 {A(301),NX) 5 (A(351),NY),(A(401},NZ} FACRUO3TY
DIVF(DU,ID}=DU*(1.~CF) /(1.~CF*%x*ID) FACRUO3S
10=1V FACRUD39
NXP=NX(IO0)+1 FACRUN4O
NYP=NY{IO}+1 FACRUQS1
NZP=NZ{10)+1 FACRUO4?
TDIS={XO({IO)=XX{1s1e 1) )24 (YO(IO)=YY(1y1,1))%%x24+(Z0(I0)=-2Z2(1+14+1}FACRUN43
1) %%2 FACRUNAG
Ic=1 FACRUNSGS
JC=1 FACRUO4S
KC=1 FACRUDAT
NS=NNP FACRUO48
IF (NVOL) 100,100,110 FACRUO49
NS=1 FACRUOSD
CONTINUE FACRUDOS1
DO 400 I=1,NNP FACRUNS?
DO 350 J=1,NNP FACBUNS3
DO 300 K=1,NS FACRUDS4
XDIS={XOUTO)=XX(TeJdyK) ) Hx2+4(YOUTO)=YY(14J,K}) %52+ (Z0{I0)-ZZ(14J+K}IFACRUOSS
1)%x2 FACRUNS®
IF {(XDIS-TD1S) 260,260,300 FACRUNSY
TDIS=XDIS FACRUNS58
IC=1 FACRUNS59
JC=J FACRUNGO
KC=K FACRUOG1
CONTINUE FACRUNG?
CONTINUE FACRU063
CONTINUE FACRUDGS
CO(1)=X0{I10)-XX{ICyJCsKC) FACBUNGS
CO(2)=Y0(1I0)-YY(IC,JC+KC) FACRUNOGS
CO(3)=Z0LIN)-2Z{1L4JC4KC) FACRUNGT
DO 410 I=1,6 FACRUNGE
TJK(T)=1 FACRUNGY
IF (IC-1) 412,411,412 FACRUNTO
1JK(1)=0 FACRUNT
IF (IC-NNP) 416,415,416 FACRUOT?
1JK(2)=0 FACRUNTZ
IF (JC-1) 420,419,420 FACRUNT4
1JK(3}=0 FACRUNTS
IF (JC=NNP) 426,425,426 FACRUOTO
1JK{(4)=0 FACRUOTT
IF (KC-1) 430,429,430 FACRUOTS
1JK(5)=0 FACRUOTY
IF (KC-NNP) 440,435,440 FACRU080
IJK(6)=0 FACRUOB1
NK=1 FACRUNE?2
CALL ROTA {IC,J4C.KC) FACRUNB3
cALL TTRA FACRUNSS
GO TO (455,510),NK +ACRUNBS
cipP=CIl FACRUOBG
CJP=CJ FACRUNBT
CKP=CK FACRUOSEE
IF (CI) 460,465,465 FACRUOBY
1JK(2)=0 FACRUOYO
G0 TO 470 FACRUNYY
14K(1)=0 FACRUDSG?
IF {CJ) 475,480,480 FACRUOY3
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475
480
485
490

495
500
510
520
530
540
550
560
570

610
620

630
640

650

660

680

685

690

691
692
693
694

696
697
698
699

700

710

720

TJK(4)=0
GO TO 485

1JK(3)=0

IF (CK) 490,495,495

1JK(6)=0

GO TO 500

IJK(5)=0

NK=2

G0 TO 450

IF (CI*CIP) 520,530,530
c1=0.

IF {CJ*CJIP) 540,5505550
CJ4=0.

IF {CK*CKP) 560,570,570
CK=0.

XNN=NN

XNX=NX{10)

YNY=MY (I0)

ACI=IC-1

ACI=ACI+CI

BCI=XNN=ACT

ACJ=JC-1

ACJI=ACI+C

BCJ=XNN—-ACJ

C2=CF*CF

CFL=LOGFIC2)

NXM=NX(10)

NYM=NY (1N}
DISX=DIVF [ XNN,NXM)
DISY=DIVF{ XNN,NYM)

IF (ACI-BCI) 610,610,620
AAT=LOGF (1.~ACI*(1.-C2)/DISX)/CFL
GO TO 630
AAT=LOGF{1.-BCI*(1.~C2)/DISX}/CFL
AAT=XNX~-AAT

IF (ACJ~BCJ)} 640,6404650
AAJ=LOGF{14—-ACI%(1,-C2)/DISY)/CFL
GO TO 660

AAJ=LOGF (1.-RBCJ%(1.-C2) /DISY) /CFL
AAJ=YNY-AAJ

IM=AAT

XACT=IM

IF (AAI-XACI-.5) 680,680,670
XACI=XACT+1.

IM=TM+1

XBC I=XNX=XACI

TIM=NX{10)-IM

IM=AA

YACJ=JM

IF (AAJ-YACJ-.5) 690,690,645
YACJ=YACJ+1.

JM= M1

YBCJ=YNY-YACJ

JIM=NY (10)=JM
AX=DIVF({ACT,IM)

BX=DIVF (BCI,11M)
AY=DIVF(ACJyJM)

BY=DIVF (BCJ, JIM)
XCOA=AXRCF 3% ( [M-1)
XCOB=BX*CFu#(TIM=1)

IF (IM=1) 691,692,692

XCOA=BX

IF (IIM-1) 693,694,694
XCOB=AX
YCOA=AY*CF%**x(JM=1)

YCOB=BY*CF*®x{JJM-1)

IF (JM-1) 696,697,697

YCOA=BY

IF (JIM-1) 698,699,699

YCOB=AY

XC0=0.

NIJ=0

KM=1

KKM=0

IF (NVOL) 800,800,700

ZINZ=NZ (10}

ACK=KC-1

ACK=ACK+CK

BCK=XNN-ACK

NZM=NZ (10}

DISZ=DIVF(XNN,NZM)

IF (ACK-BCK) 710,710,720
AAK=LOGF(1.-ACK*{1,-C2)/DISZ}/CFL
GO TO 730
AAK=LOGF(1.~BCK*({1,~-C2)/DISZ)/CFL

FACRUNYGS
FACRUNYS
FACRUNYE
FACRUNYTY
FACRUNYE
FACRUNYY
FaCRUIOO
FACRUIOT
FACRUTN?
FACRUIN3
FACRULO4
FACRIIT05
FACRUII NG
FACRUINT
FACRUTNE
FACRUINY
FACRUI10
FACRIIT11
FACRUIY?
FACRI]13
FACRUT T4
FACRIITYS
FACRULYD
FACRUITT
FACRUYI B
FACRU1TY
FACRUY 20
FACRUI?1
FACRUY 2?7
FACRU1?23
FACRUY 24
FACRU125
FACRU1?6
FACRUL?T
FACRUL?8
FACRU129
FACRUL30
FACRU131
FACRU1L3?
FACRU133
FACRU] 34
FACRUT3S
FACRU136
FACRU137
FACRU138
FACRU13Y
FACRU140
FACRU141
FACRUY AP
FACRU143
FACRU1 44
FACRU145
FACRUL46
FACRU14T
FACRU148
FACRU149
FACRULS0
FACRU151
FACRU152
FACRU153
FACRUI 54
FACRU155
FACRU156
FACRU157
FACRU1S8
FACRU159
FACRU160
FACRU161
FACRU162
FACRU163
FACRU164
FACRU16Y
FACRU166
FACRU167
FACRU168
FACRU1I69
FACRU170
FACRU171
FACRU1T2
FACRU173
FACRU174
FACRU1TS
FACRU1T6
FACBULTT
FACRULTS
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730

740

750

760
770
780
790
800

810

820
830

840

850
900

910

920

930

960

1000

1010

CFADBO

AAK=ZNZ-AAK

KM=AAK

ZACK=KM

IF (AAK-ZACK~.5) 750,750,740
ZACK=ZACK+1a

KM=KM+1
ZBCK=ZNZ~ZACK
KKM=NZ{10}~-KM
AZ=DIVF{ACK,KM)
BZ=DIVF{BCK,KKM)
ZCOA=AZ*CF*%(KM-1)
ZCOB=BZ*CF*% (KKM=~1)
IF (KM~1) 760,770,770
ZC0A=BZ

IF (KKM=1) 780,790,790
ZCOB=AZ

KM=KM+1

CONTINUE

11=0

IM=IM+1

JM=JM+1

DO 900 I=1,IM
I1=11+1

ICO=1M~-1

IF (iICO) 810,810+820
CX=CI

XCO=ACI

11=1C

GO TO 850

IF {I-1) 830,830,840
CX=0.

I1=1

GO TO 850
XCO=XCO+AX*CF:*ICO
11=XCO0

XII=11

Ti=11+1

CX=XC0-X11

CONTINUE

CALL COJY

CONTINUE

IF (IIM~1) 1010,910,910
DO 1000 I=1,11IM
I1=11+1

IF (I-1IM) 930,920,920
CX=0.

I1=NNP

GO TO 960
XCO=XCO+BX*CFax(I-1)
11=XCO0

XII=I1

I1=11+1

CX=XCO-XI1

CONTINUE

CALL COJI

CONTINUE

IM=1IM=1

dM=JgM-1

KM=KM=-1

CONTINUE

RETURN

END

SUBROUTINE DIBO

DIMENSTION A(22140),IA(22140),X0(50),YD(50),20(50) ,NMATE(50)
14NFL(5046),MDM(100) yMELMA(100)4MPRTI{100)sMTETG(100) 4MBOVR{100)}
24ML(100+4),1DM(200),IELMA(200) yIPRTE{200),IGYGZ (200),IARMX(200)
3,IMYMZ(200),IMFBO(200), IDTNR{200),IFL(200+3),AN(2000),IBON(50+4)
4¢BORC(50,8) sNCL(200}

COMMON A

EQUIVALENCE (AyIA),(A({1001)yXO)»(A{1051),Y0),(A(1101},20)

1, (A{1151) +NMATE ), (A(1201)+NFL)s (A(1501),MDM);tA(1601),MELMA)

29 (A{1701)yMPRTI),{A(1801),MTETG){A{1901),MBOVR) 4, {A(2001),ML)}
35(A(2401),1DM), (A{2601),IELMA), (A(280L)4yIPRTEY,(A{3001),4IGYGZ)
4y {A{3201) 5 TARMX) , (A{3401)yIMYMZ),(A(3601),IMFBO),(A(3801},IDTNR)
59 (A{4001) 4 IFL)y(AL4601)4AN), (A(6601), IBON),{A16801),+BORC)

6y LA{T201)9NCL)

EQUIVALENCE (A(1)4NE),(A(2),NVOL)s{A(3)yNSUR)y(A(4),NLIN)

19 (A(5) sLNG) » {A(6) s ISDE) 2+ (A(T)yNC)» (A(8B)4I0) +{A{9)+CF)o(A(10)},XMI)
29 (ACLEY 9 YMI) 5 (ACL2)9ZMI) o (A(13) 4 XMX) 5 {ALL4) o YMX )9 (A{15)4ZMX)

3y (A116),IBOT)y (A{1T7)4SCX)y(A(18B),SCY)}»(A(19)},SCZ),(A(20),DER)

Gy (AL21)9ERY 9 (A(22) 4 TER) 4 (AL23),NN)» (A(24) 4XNNT, (A(25),NNP})

5y (A(26)yKR)

DIMENSTON XX{17+1741T)s¥YY(17s17917)+ZZ(1T7+17+427)4DC(3,3)+R(3,3}
1,C0(3),5Q(3)5CT(3)
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FACRU179
FACRU180
FACRU181
FACRU182
FACRU183
FACRU184
FACRU185
FACRU186
FACRU187
FACRU188
FACRU189
FACRU190
FACRU191
FACRU192
FACRU193
FACRU194
FACRU195
FACRU196
FACRU197
FACRU1Y8
FACRU19Y
FACBU200
FACRU201
FACRUZN?
FACRUZD3
FACRU? 04
FACRU205
FACBU206
FACRUPOT
FACRU?208
FACRU20Y
FACRU?10
FACRUZ11
FACRU21?
FACRU213
FACRU214
FACRU215
FACRU216
FACRU217
FACRU? 18
FACRU219
FACRU?20
FACRU?21
FACRU222
FACRU223
FACRU? 24
FACRU225
FACRUZ26
FACRU22T
FACRU? 28
EACRUP2Y
FACRU230
FACRI?31
FACRU?32
FACRU?33
FACRU? 34
FACRUI?35
FACRU236
FACRUP3T
FACRU?38
FACRU?39
FACRU240
FADBO0OOO
FADBD001
FADBO0O2
#ADBO0O3
FADBOO04
¥ADBO0OS
FADBO0O0O6
FADBOOO7
FADBO0O8
FADBO0OY
FADB0010
FADBOO11
FADBO012
HADB0013
FADBOO14
#ADBO015
FADBOO16
#ADBO017
FADBOO18
FADBOO19
FADBCO20
ADB0O21
#ADBO022
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EQUIVALENCE (A{T401)+XX) s (A(12314), YY) (A(17227)422) FADBO023

EQUIVALENCE (A(31),DC),{(AL40)3R)»(A(49),C0)+(A(52},5Q) FADBOO24
Ly (A(58)9IP) 4 (A(59),IB)s{AL60)+IVoIS), (A(61)41)4(A(62)5J),{A(63).KIFADBDO25
29 (AL64) s IM) G LA(65) 4y IM) 9 (A(66) sKMY o (AL6T) 9 IIM) y (A(68)4JIM) FADBOO26
B9 (AL69) yKKM) o (A{TO)2AX) 2 (A(TL)2AY )4 (A(T2)4AZ) 5{A1T3),BX) FADBOO27
Gy (A(T4)9BY) g (ALT5) +BZ) s (A{TE)»CToCX) 9y (A(TT)4CY) 4 (A(T78),CZ) FADBOO28
S5+ (A{T79)4ACI),(A(B0)4ACI)»(A(BL)»ACK)s(A(B2),C2),(A(83),DIS) #ADB0D029
6y (A(B4)$CFL) s (A(B5),T1) 4 (A(BE) »JL1) v (AEBT) K1) ,(A(B8),1IC) FADBOO30
TelA(89)+JC) s (AT90) 4, KC)» (A191) 5 IT)4{A(92)+Jd) s tA(93)4KK) HADBOO31

8y {A(94) 4 XCOA)}» (A(95) 4 XCOB) 4 (A196) yYCOA)» (A(ST) YCOB)»(A(98),2C0A) FADBOO32

99 (A(99)+ZCOB)» (A{100),CI)+(A(101)+CJ)»{A(102)+CK)

FADBOO33

DIMENSTION XN{500)3YN{500),ZN(500)9NCN{500) 4NX{50)NY(50)},NZ(50) FADBOO34
EQUIVALENCE (AN(1)4+XN}y(AN(501)+ YN}, (AN{1001) yZN}+ {AN(1501},NCN} FADBDO35
1, (ACT12) 9 TJK) 4 {A(L18)3Q) 4 (A{290),QQ)»{AL226)NXP) s (A{227),NYP) FADBOO36

29{A(228)4NZP} s {A(301}4NX) 5 (A(351}4NY)4(A(401)3NZ)
IS=1Is

Iv=1v

MAQ=3

MBQ=4

NAQ=5

NBQ=6

MDUM=JJ

NDUM=KK

MQP=NYP

NQP=NZP

IF (I1-1) 150,110,150

110 IR=1
1Q=2

CALL DSPL (IR,IQsMAQ,MBQ,NAQ,NBQyMDUMSNDUM,MAP ,NQP)

IF {JJ-uM)} 2004120,200
120 IF (KK-KM) 2004130,200
130 CALL DICO (IR}

GO TO 200
150 IF {II-NXP) 200,160,200
160 IR=2

1Q=1

CALL DSPL (IR,1Q,MAQ,MBQ,NAQ;NBQ,MDUM,NDUM,MQP ,NQP)

IF {JJ~JM) 200,170,200
170 IF {KK-KM) 200,130,200
200 MAQ=5

MBQ=6

NAQ=1

NBQ=2

MDUM=KK

NDUM=T1

‘MQP=NZP

NQP=NXP

IF 1JU~-1) 250%210,250
210 IR=3

10=4

CALL"DSPL " { IR,10Q5MAQ, MBQ,NAQ, NBQ, MDUM; NDUMMQP ,NQP }

IF (KK~-KM) 300%220%300
220 IF {1I=-IM) 300423045300
230 CALL DICO (IR}

GO VO 300

‘250 IF (JJI-NYP) 30042604300

260 IR=4
1Q=3

CALL DSPL (IR1QsMAQ,MBQ:sNAQ;NBQ;MDUM,NDUM,MQP ,NQP )

IF {(KK-KM) 300,270,300
270 1IF (11=IM) 300,230,300
300 IF (NVOL) 400,400%305
305 MAQ=1

MBQ=2

NAQ=3

NBQ=4

MDUM=T1

NDUM=JJ

MOP=NXP

NQP=NYP

IF {KK-1} 350,310,350
310 IR=5

1Q=6

CALL DSPL (IR, IQ,MAQyMBQyNAQyNBQ,MDUMNDUM,MQP sNQP )

IF (1I-IM) 40043204400
320 IF (JJ-JM) 400,330,400
330 CALL DICO (IR}

60 TO 400
350 IF (KK=NZP) 400,3607%00
360 IR=6

1Q=5

CALL DSPL (IR, IQ,MAQ,MBUsNAQ,NBQ,MDUMyNDUM,MQP,NQP)

1F (1I-IM) 400, 370,400°
370 IF (JJI-JM) 400%330,400
400 CONTINUE

FADBOO37
FADBOO38
#ADB00O39
FADBOO40
FADBOO41
FADBOO42
FADBOO43
FADBOO44
FADBOO4S
FADBOO46
FADBOO47
FADBDOO48
FADBD049
FADBOGSD
FADBOO51
FADBDOS2
FADBOOS3
FADBOOS4
FADBDO55
FADBOOS6
FADBOOST
FADBO0OS8
RADBOO59
FADBOO60O
BADB0061
FADBOO62
FADBOO63
Fa0DB0064
HADBDO6S
FADBOO6S
FADBDO6T
#ADBO068
EADBO069
FADBOOTO
&ADBOOT1
FADBOOT2
BADBOOT3
FADBOOT4
FADBOOT7S
#ADBOOT6
FADBOOT7
#ADBOOTB
FADBBO79
FADBOO8O
FADBOOB1
FADBOOB2
FADBD0O83
‘FADBOOBSG
#ADBDO85
FADBOO86
HADBOO8BT
‘FADBOOBS
£ADBOO8Y
FADBDO90O
FADBOO91
FADB0092
FADBD093
‘FADBOO%4
FADBOO95
‘FADBO0O%6
FADBOOST
FADBOO98
F-ADBO099
FADBO100
FADBO101
FADBO102
FADBO103
FADBD1Q4
FADBO10S
FADBO106
FaDBO107
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CFADCO

&4

6

5
1

RETURN
END

SUBROUTINE DICO (M)

DIMENSION A{22140),1A(22140),X0(50),Y0(50),20(50),NMATE(50)
1,NFL{50,6),MDM(100) yMELMA{100},MPRTI(100) MTETG(100),MBOVR{100)
2yML{100,4),IDM{200),TELMA(200)},IPRTE(200),IGYGZ(200),1ARMX {2001}
34 IMYMZ{200),IMFBO(200)+ IDTNR(200)4IFL{2004+3)+AN{2000)+IBON{5044)

yBORC(50,8),NCL(200)
COMMON A

EQUIVALENCE (AyIA),{A{1001)}4X0),(A(1051),Y0),(A(1101)},20)
1,(A(1151),NMATE) s (A{1201)+NFL}, {A(1501)MDM},{A{1601),MELMA)

29 (A{1T01)4MPRTI},»(A(1801)4MTETG),{A(1901) MBOVR),(A(2001),ML)
34(A{2401),1DM), (A(2601),IELMA), (A{2801),IPRTE},(A(3001)41GYGZ)
&4y (A(3201) 9 TARMX) 4 (A(3401),IMYMZ), (A(3601),IMFBO),{A{3801),IDTNR)
59 (A(4001),IFL),{A(4601)+AN),(A(6601),IBON)},(A(6801),BORC)

y (A{T201)4NCL)

EQUIVALENCE (A(1}sNE),(A({2)sNVOL)s(A(3),NSUR);(A{4)sNLIN)
Ly (A(S5) 4LNG) » (A(6)yISDE)+ (A(7)4yNC),(A(8),I0),(A(9)4CF)y(A{10)XMI)
29 (A1) YMI) o (A(12)9ZMI) s (AL13) 5 XMX) 9 (A(14) 4YMX),y (A(15),ZMX)
B39 (A(16),IBOT) o (A(2T)sSCX)s(A(18B)sSCY)y(A(19),5CZ),(A(20),DER)
49 (A{21)4ER) 9y (A(22) s TER) s (A{23) 4NN}, (A{24) yXNNY 4 (A(25),NNP)

» {A{26),KR)

DIMENSION XX({17417917)9YY(17917417)+9ZZ(17917517)4DC{3,3)9R(343)

+C0{3),5Q(3)5CT(3)

EQUIVALENCE (A{7401)4XX)s(A112314),YY)4(A(17227),21)
EQUIVALENCE {A(31)4DC)o(A(40)sR)+»{A(49),C0),(A152),5Q)

FADBO108
FADBO109
FADCOOOD
FADCOO001
FADCO002
FADCO003
FADCDOO4
FADCO005
FADCOO006
FADCO0O7
#ADCO008
¥-ADCO009
FADCOO10
+ADCOO11
FADCOO012
FADCO013
FADCOO14
+ADCO015
FADCOO16
+FADCOO17
FADCOO18
~ADC0019
+ADCO020
FADCO021
FADC0022
FADCO023
FADCOO024

1,(A(58)4IP) s {A(59),IB)y{AL60),IV,IS)s(A(61),1)9(A(62)+J)s(A(63),K)FFADCOO25

24 CAL64) 3 IM) g (A(65) 3 dM) o (AL66) yKM) o (AL6T) s IIM) 4 (A(68)4JIM)
39 (A(69) s KKM) g {ALTO) 9 AX) s {ALT1)2AY )5 (A(T2)+AZ) 5 (A(T3),4BX}
4y lA(T4)9BY ) o (ALTS)4BZ) 4 (AL(TE) 4 CToCX) o (A{TT},HCY},(A(T78),C7)
59 (A{T79)+ACI) 4 (A{BO)4ACJ),(A(8B1),ACK),{A(B2),(2),(A(83),DIS)
63 (A1B4)3CFL) sy {A(B5),11)4(A(86)+J1),{A(BT)yK1),(A(88),IC)
Te(A(B89)9JC)s (A{G0),KC)» (AL91)+IT1),(A(92)+JJ)s(A(93),KK)
8y (A(94)4XCOA) 4y (A(95),XCOB)y(A[96) 4 YCDA) 4 (A{97),YCOB),(A(98),ZC0A)
9,(A(99)4,2C0B),(Al100)4CI)+(A{101)+CJ)+{(A(102)+CK)}
DIMENSION XN(500)3YN({500},ZN(500),NCN(500) NX{50),4NY(50),NZ(50)
EQUIVALENCE (AN(1)+sXN)s{AN{501), YN}, (AN(1001)+ZN), (AN(1501)4NCN)

2

90

100
110
120
130
140
150
160
170

180
200
210

300
310
320
330
340
350
360

380
400
410

450
490

500
510
520
530
540
550
560
570
580

¢+ LAU3011,NX) 5 (A(351),NY) s (A(401),NZ)
M=M

1P=1P

1S=1s

V=TV

iF (NVOL) 90,90,490

DO 450 N=1,NSUR

GO TO (100,200,300,400),M

IF {ML{IS,1)=ML(N,2)) 450,110,450
CALL DISO (XCDAsMM)

IF (NX{N)-1) 130,140,140

NX(N)=MM

IF (NX(N)-MM} 9000,150,9000

IF (NY(N)-1} 160,180,180
NY(N)=NY(1S)

XO(N)=XN{IP)

YOU(N)=YN{1P)}

GO TO 9000

IF (NY(IS)-NY{N)} 9000,17059000
IF (MLUIS+2)-ML{N,1)) 450,210,450
CALL DISO {XCOB,MM)

G0 70 120

IF {MLIISs3)-ML(N,4)) 450,310,450
CALL DISD {YCOA,MM)

IF (NY(N)-1). 330,340,340

NY(N)=MM

IF (NY(N)=MM) 9000,350,9000

IF (NX(N)-1) 360,380,380
NX{N)I=NX{1S)

G0 TO 170

IF (NX(IS)-NX{N)) 90005170,9000
IF (ML(IS,4)=~ML{Ns3)) 450,410,450
CALL DISO {YCOByMM)

GO TO 320

CONTINUE

G0’ TO '9000

DO 1050 N=1,NVOL

GO TO (500,600,700,800,900,1000) M
IF (NFL(IS,1)-NFL(N,2)) 1050451051050
CALL DISO (XCOAyMM)

IF (NX({N}=1) 530,540,540

NX (M) =MM

IF (NX(N)=MM) 9000,550,9000

IF INY({N)-1) 550,570,570
NY{N)=NY{IS)

IF (NYIN)-NY{IS)) 9000,58059000
TF (NZIN)-1) 590.595,595
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FADCD026
F-ADC0027
FADCO028
¥ADCO029
FADCOO30
¥ADCO031
FADCO032
+=ADCD033
FADCD034
FADCO035
FADCO036
+ADCO037
FADCO038
ADCO039
FADCO040
FADCO041
FADCO042
FADCD043
FADCOO44
¥ ADCO045
FADCOO046
FADCO047
FADCOO048
FADCDO049

"FADCO050

FADCOO051
‘FADCU052
FADCU053
‘FADCO054
FADCDO55
FADCOO56
FADCOO57
FaDCDOS58
FADCD059
FADCO060
FADCO061
FADCO062
FADCO063
FADCO064
FADCO065
FADCO066
FADCO067
FADCO068
F-ADC0069
FADCOOTO
FADCO0T1
FADCOOT2
FADCOO073
FADCOOT74
FADCDOTS
FADCOOTE
FADCOOT7
‘FADCOOT8
FADCO079
#ADCDO80O
FADCO0B1
FADCO0O82
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590 NZ{Ny=N2(IS) “HADCO083

591 "XOIN)=XN{IP) FADCOO8B4
YO(N)=YN(IP) HADCDOBS
ZO{NY=IN(TP) FADCOO086
G070 9000 - BADCOOBT

595 'IF (NZ(TIS)~NZ{N)) 9000,591,9000 FADCO088

600 IF" INFL{TS,2)-NFL(N3;1)3) 1050%610,1050 FADCO089

610 CALL DISO (XCOByMM) ‘FADCO090
GO TO 520 BADCO091

700 IF {(NFL(IS3;3)~NFL(Ny4)} 10504%71051050 ®#ADCOO92

710 CALL DISO (YCOA,MM) FADCD093

T20 IF (NY{N)-1) 730,740,740 FADCO094

730 NY(N)=MM FADCO095

740 IF {NY{N}~MM) 9000,750,9000 ‘FADCO0O9%6

750 IF {NZ(N)-=1) 760,770'770 FADCO097

760 NZ(N}=NZ(IS) - . FADCOO098

770 IF (NZ{N)=NZ(1S)) 9000,780;9000 $ADCB099

780 IF (NX(N)=-1) 790.795,795 FADCO100

790 NX{N)=NX{IS) FADCO101

60 TO 591 FADCO102"

795 IF {NX(IS)=NX{NY} 9000,5915,9000 FADCO103

800 1F (NFL{IS74)-NFL(N,3)} 1050,810,1050 FADCO104 "

810 CALL DISO (YCOB, MM) FADCD105
G0 TO 720 FADCB106

900 IF {NFL{IS5,5)~NFL{N+s6)) 10509910,1050 FADCO107

910 CALL DISO (ZCOA,MM) FaADCD108

920 IF (NZ(N)-1) 930;3940,940 FADCU109

930 "‘NZ{N)=MM FADCO110

940 IF (NZI{N)-~MM) 9000,950,9000 FADCO111

950 IF (NX{(N)-1) 960;9707970 FADCO1T12

960 NX(N}=NX(IS) FADCO113

970 IF INX{NJ=NX{IS)) 9000,980,9000 FADCO114

980 IF (NY(N)-~1) 990,995,995 “FEDCO115

990 NY(N)=NY(IS) “"FADCO116

995 IF (NY(IS)-NY{N)} 9000,591,9000 - “FADCO117

1000 IF (NFL{IS,6)~NFL{(Ns5)) 1050,1010,1050 FADCO118
1010 CALL DISO {ZCDB,MM) FADCO119
GO T0 920 ‘FADCO120

1050 CONTINUE FADCO121
9000 - RETURN FADCO122
END #ADCO123
CFADSO FADSO000
SUBROUTINE DISO (DIS.MM) Fapsunn
DIMENSION A(22140) FaDSOON2
COMMON A FADSLON3
EQUIVALENCE (A{24),XNN},{A(9),CF) FADSOD04
AA=LOGF (1.-XNN#({1.~CF)/DIS)/LOGF(CF) FADSUODS
MM=AA FADSONOG
AC=MM FADSUNOT

IF (AA-AC~.5) 200,110,110 FADSODOS

110 MM=MM+1 FADSUOOY

200 CONTINUE FADSUO10O
RETURN FADSUOT1
END FADS(012

CFADPL F ADPLOOO
SUBROUTINE DSPL (IR,IQ,MAQ,MBQ,NAQ,NBQ,MDUM,NDUM,MQP ,NQP ) FADPLOO1L
DIMENSION A{22140)3IA{22140),X0(50),Y0(50),20(50),NMATE(50) FADPLOO2

1yNFL{50,6) yMDM{100) +MELMA{100) yMPRTI(100) MTETG(100),MBOVR(100) FADPLOO3
24ML{100,4),IDM{200)+ IELMA(200), IPRTE(200) ,1GYGZ (200}, IARMX(200) FADPLOO4
3y IMYMZ{200),IMFBO{200),IDTNR{200)yIFL{200+3),AN(2000),1BON(50,4) FADPLOOS

4yBORC{50,8),NCL(200) F-ADPLOO6
COMMON A FADPLOO7
EQUIVALENCE (A,IA),(A(1001),X0),{A{1051),Y0),(A{1101}),20} #ADPL0OO8
14 (A(1151),NMATE)» (A(1201) ,NFL)},(A{1501)4MDM),(A(1601),MELMA) FADPLOO9
29 (A(1701) yMPRTI )y (A{1801)+MTETG)+(A(1901) yMBOVR), (A(2001) ML) FADPLO10
35 (A(2401)IDM),(A(2601),TELMA)+(A(2801),IPRTE),(A{3001)+IGYGL) FADPLO11
49(A{3201)yJARMX ), (A(3401),IMYMZ),(A({3601),IMFBO},{A(3801},IDTNR) K ADPLO12
Se(A(4001) ¢ IFL) 4 (A(4601),AN),(A{6601),IBON),{A{6801},BORC) +ADPLO13
65 (A(7201)4NCL) FADPLOL4
EQUIVALENCE (A{1)3NE),(A{2)} NVOL) ¢ {A{3)4NSUR),{A{4),NLIN} FADPLO15
L1y (A(5)4LNG) s (A{6) 4 ISDE)»(A(T7)oNC)4(A(B)4I0)+(A(9)4CF)4(A(L0)4XMI) FADPLOLE
29 (ALLY) o YMI) 5 (A(T2) 9ZMI) o (A{13) 9 XMX) o [ACL14) 4 YMX) 5 (A{15)+ZMX) FADPLOLT
39 (A(16)9IBOT) s {AL17)9SCX)+(A{18)}4SCY)y(A(29),SCZ)4{A(20)+DER) ~ADPLO18
49 (A{2Y)9ER) 9 {A(22) s TER) ¢ (A({23)yNN) o (A(24) ¢XNN) »{A(25) 4NNP) FADPLO19
59(A{26)+KR)y{A(59),IB) 9 (A(60)+IV,IS),(A(451)4NDU) ¥ ADPLO20
MAQ=MAQ FADPLO21
MBQ=MBQ FADPLO22
NAQ=NAQ FADPLO23
NBQ=NBQ FADPLO24
Iv=1v FADPLD25
I18=18 FADPLO26
IR=1IR FADPLO27
19=1Q =ADPLO28
IF {NVOL) 100,100,230 FADPLO29
100 LGD=ML(IS,IR) FADPLO30O
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200
210
220
221
222
223

224
225

230

300
310
311
312
313

322
323

324
325

326
327

328
329

400

CFAEF

110
120
200

210
220

9000

CALL ENFI {IDMsNLIN,LGD)
LNG=TELMA(LGD) +MELMA{IS) +LNG
DO 200 I=13NSUR

IF (ML(IS,TR)-ML{I,10)} 200,210,200
CONTINUE

GO 'TO 400

IF (NCL(I}) 400,400,220

IF (MELMA(I)) 222,222,221
18=0

6O TO 400

IF (MDUM=1) 2245223,224
LGD=ML( I,MAQ) :

CALL ENFI (IDM,NLIN,LGD)

IF (TELMA(LGD)} 400,400,221
IF (MDUM-MQP) 4007225,400
LGD=ML(I,MBQ)

CALL ENFI {IDMsNLIN,LGD)

IF (IELMA(LGD)) 400,400,221
LGD=NFL{ IV, IR}

CALL ENFI (MDM,NSUR,LGD)
LNG=MELMA(LGD}+NMATE { IV)+LNG
DO 300 I=1,NVOL

IF (NFLUIV,IR)-NFL(I,1Q}) 300,310,300
CONTINUE

G0 TO 400

IF (NCL(I}) 400,400,311

IF (NMATE{I)} 313,313,312
18=0

GO TO 400

LGD=NFLII,10)

CALL ENFI (MDM3NSUR,LGD)

IF (MELMA(LGD)) 322,322,312
IF (MDUM-1) 324,323,324
LGD=NFL(T,MAQ)

CALL ENFI {MDM;NSUR,LGD)

IF (MELMAILGD)) 326,326,312
IF (MDUM-MQP) 326,325,326
LGD=NFL(I,MBQ}

CALL ENFI (MDM,NSUR,LGD)

IF {MELMA{LGD)) 3265326,312
IF (NDUM-1) 328,327,328
LGD=NFL(1,NAQ)

CALL ENFI (MDMyNSUR,LGD}

IF (MELMA(LGD)) 400,400,312
IF (NDUM-NQP) 400,329,400
LGD=NFL(I,NBQ)

CALL ENFI (MDMyNSUR,LGD)

IF (MELMA(LGD)) 4005400,312
CONTINUE

RETURN

END

1

SUBROUTINE ENFI(MDDsLISUsLGD)

DIMENSION A(22140)2IA022140)9X0(5015Y0(50)220(50)sNMATE(50)
1sNFL(5056) sMDM(100) sMELMA(100)s MPRTI (100} +MTETG(100) +sMBOVR(100)
2yML{100+4) s IDM{200) s TELMA{200) s IPRTE(200) 5 1GYGZ{200) s 1ARMX(200)
39 IMYMZ(200) 2 IMFBO{200) s IDTNR(200) s1FL(20093)5AN(2000)»IBONt50+4}

49BORC(5048)
COMMON A

EQUIVALENCE (A»TA)>(AC1001)5X0)s (AL1051)sY0)stA{1101)220)
15{A(1151) oNMATE) s {A(1201)sNFL)»(A(1501)>MDM) s {A(1601)sMELMA)

29 (AC1701)sMPRTI)»{A(1801)sMTETG) s (A{1901) +sMBOVR) s (A{2001)sML)

39 (A(2401)9IDM) s (A(2601)TELMAYS (A(2801)sIPRTE)}»(A{3001)sIGYGZ)
49 (A03201) 9 TARMX) » (A(3401)IMYMZ) » (A(3601)»IMFBO),{A{3801)sIDTNR)
Ss(A(4001)sIFL) s {A(4601)sANYs(A(E601) s IBON)(AL6801)»BORC)

6+ (A(T7201)9NCL)

EQUIVALENCE (A(1)sNE)s(AL2)sNVOL) s (A(3)sNSUR)» {AL4)4NLIN)
1s(AL5)sLNG) s (AL6YSISDE) s (AITIINC)»{A(8)2T0) s (A(T)sCFIs(A(10)9XMI}
29 (AC11)oYMIN 9 (A(12)9ZMIN s (ACI3) o XMX) s (ALL14YsYMX) 9 {AL15)ZMX)

3 (A(16)91BOT) s (A(IT)9SCXI s (A(LB) »SCY s {A(19)9SCZ)s(A(20)sDER)
Gy (A(21)sERY s (A(22)sTER) o LA(23)sNNYsCAL24) 9XNNY s LAL25)4NNP)
Ss(A(26)9KR)I»(A(59)9IB) s (AL60)»IVIS) s (A(451)9NDU)

DIMENSION MDD(1)

DO 200 I=1,LISY

I=1

1DMM=MDD( 1)

1F (IDMM} 110,110s120
1DMM=—T1DMM

IF (LGD~IDMM} 20052105200
CONTINUE

GO TO 9000

tGD=1

CONTINUE

RETURN

WRITE OUTPUT TAPE 65,1515
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FADPLO3)
FADPLO32
FADPLO33
¥ ADPLO34
‘FADPLO35
FADPLO36
FADPLO3T
FADPL 038
FADPLO39
FADPL 040
FADPLO41
FADPLO42
'FADPLO43
FADPLO44
FADPLO45
FADPLO46
FADPLO4T
FADPLO48

FADPLO49

¥ ADPL OS50
FADPLOSY
FADPLOS2
FADPLOS3
FADPLO5%
FADPLOS55
FADPL056
FADPLOST
FADPLGS8
‘FADPLO59
FADPLO60
FADPLO61
FADPLO62
FADPLO63
FADPLO64
FADPLO65
FADPLO66
FADPLO6T
FADPLO68
FADPLO69
#ADPLO70
FADPLOTL
F-ADPLO72
FADPLOT3
FADPLOT4
FADPLOTS
¥ ADPLOT6
FADPLOTT
=ADPLO78
FADPLOT79
fFADPLO8BO
FADPLO81
FAEFI000
FAEFI001
FAEF1002
FAEF1003
FAEF1004
FAEF1005
FAEF1006
FAEF1007
FAEF1008
FAEF1009
FAEF1010
FAEFTO11
FAEFIO012
FAEF1013
FAEF1014
FAEF1015
FAEF1016
FAEFIO017
FAEF1018
FAEFIOLS
FAEF1020
FAEFI021
FAEF1022
FAEF1023
FAEF1024
FAEF1025
FAEF1026
FAEF1027
FAEF1028
FAEF1029
FAEF1030
FAEFI031
FAEF1032

_FAEF1033
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60

1 FORMAT (54H1IN LINK 2 ERROR DEDECTED IN

116) FAEF1035
CALL EXIT FAEF1036
END FAEF1037

CFAPNC FAPNCOOO

SUBROUTINE PUNC TFAPNCOO1
DIMENSION A(22140) FAPNC002
COMMON A FAPNCOO3
EQUIVALENCE (A{7)4NC},(A{58)y1P)+{A(4601),XN})s{A(5101),YN} FAPNCOO4

1, (A{5601),ZN)}y{A(229)4INT},»(A(230),INC) FAPNCOOS
IP=1IP FAPNCO06&
DO 200 I=1,IP,2 FAPNCOOT
INT=I+NC FAPNCOOB
INC=INT+1 FAPNCOOS
IF (INC-NC-IP}) 11041104120 FAPNCO10

110 PUNCH 1oINToXN{I)oYNCI}3ZN(I)yINCoXN(I+1)YN({I+1),ZN(I+1) FAPNCO11
WRITE OUTPUT TAPE 691 INToXNII) o YN(I)}9ZN({I)oINCoXN(I+1)sYN(I+1)+ZNF-APNCO12
1{I+1) FAPNCO13

1 FORMAT (2(14,3F12.6)) FAPNCO14
GO TG 200 FAPNCO15

120 PUNCH 1,INT,XN{I),YN{I},ZN{I) FAPNCO16
WRITE QUTPUT TAPE 6412 INToXN{I},YN(I},ZIN(I) FAPNCO17

200 CONTINUE FAPNCO18

RETURN FAPNCO19
END #APNC020

CFARTA FARTAOQOO

SUBROUTINE ROTA{IC,JC+KC) FARTAOO1
DIMENSION A(22140),1A{22140},X0(50}),Y0{50),2ZD{50),NMATE(50) FARTAQO2

14NFL{5046)yMDM(100)},MELMA(100),MPRTI{100) ,MTETG({100),+MBOVR(100) FARTACO3

29yML{100,4),IDM(200),IELMA{200) ,IPRTE(200),IGYGZ(200),1ARMX(200) FARTAQO4
34,IMYMZ(200),IMFBO{200}yIDTNR{200},IFL(200,3),AN(2000),IBON(5044) +HARTAOOS
4yBORC{50,8) ,NCL{200) FARTAD06

COMMON A ~ARTAQOT
EQUIVALENCE (AyIA),{A(1001),X0)4(A{1051),Y0)s{A{1101),20) FARTADO8

15 (A(1151)4NMATE ) o {A(1201) 4NFL) s {A{1501)4MDM},(A(1601),MELMA) ARTAQO9

29(A{1701)4yMPRTI),(AL1801)4MTETG)y{A{1901) ,MBOVR) ,(A(2001) ML) FARTA010

3,({A12401),1DM), (A(2601), TELMA), {A(2801) 5 IPRTE} s (A(3001),16GYGZ) FARTAOL1

45 (A{3201) s IARMX) y {A(3401), IMYMZ),(A{3601),IMFBO),+{A({3801),IDTNR) FARTAOQ12

Se(A{4001)41IFL)y (A({4601)4AN),(A{6601),IBON)4(Af6801),B0ORC) ARTAQL3

6y (A(T201)yNCL: FARTAOl4

EQUIVALENCE (A{1),NE},{A{2),NVOL},(A(3),NSUR);(A{4),NLIN) FARTA015

Ly {A(S)3LNG) ytA(6) s ISDE} 9 (A(TIsNCYIs(A{8),I0),(A(9),CF)»{A(10),XMI) FARTAO16

29 (AC11)aYMIY{A(L2)5ZMI)y (A{L3) 4 XMX) s (A(L4) 4 YMX )y (A{15),ZMX) *ARTAOL7

3y (A(16)5IB0T) s (AT17),5CX) s (A(18),5SCY)5(A{19),SCZ),(A{20),DER) FARTA018

4y TAL21)9ERY 9 (A{22)9TER) 3 (A(23)9NN) 9 {A(24) 4XNNT 5 {A(25)4NNP) #ARTAO19
5y (AE26)4KR, . FARTAQ20

DIMENSION XX(17517917)9YY{1T417917)92Z{17417427)4DC{3,3),R{3,3) FARTAOZ1

15C003)55Q(3)5CT{3),CB{3,3),1JK(6) FARTAD22

DIMENSION NX(50),NY{50),NZ(50) FARTAO23
EQUIVALENCE (A(T401)9XX)o¢A(12314),YY)»(A(17227),2Z. FARTAO024
EQUIVALENCE (A{31),DC)y LA(40)5R) 3 {A(49),C0),(A(52),5Q) FARTA025

15 (A(58)4IP), (A(59),IB) s (A(60)5IV,IS) s (A(61),1)4(A(62)4J),(A(63)4KIFARTAO26

29 LAT64) 2 TM) o (AT65) s JM) 5 (AL66) sKM) 5 (AL6T) 2 TIM} 5 (A(68)5JIM) FARTAO2T

By {A(69) yKKMY 5 (ATTO) s AX) 5 {A(TL) 4AY) 2 LALT2) JAZ) o (A(T3) 4BX) FARTA028

Gy LALTHY 4BY) o (ATTS)9BZ) 9y CALT6),CT9CX) s {A{TT)4CY) 5 {A(T8)4CZ) FARTA029

Sy (A{T9)9ACT) 4 {A(B0) yACI) 5 (A(BL),ACK) 7 ALB2),C2) (A (83),DIS) FARTA030

69 (A{B4)sCFL) 4 {A(103),CB), (AC112),1JK) FARTAO31

Te{A(301)NX)»{A(351)4NY),{A(401),NZ) FARTAO32
ic=1c FARTA033
JC=4C FARTAO34
KC=KC FARTAD35
IM=1C-1JK(1) #ARTA036
TIM=1C+1JK(2) FARTAO37
JM=3C~1JK{3) FARTA038
JIM=JC+IJK{4) FARTAD39
KM=KC~1JK(5} TFARTAO40
KKM=KC+TJK(6Y FARTAOS4Y
DEET T =XX{ ITMyJC+KC I ~XX{ IM, JC 4KC) FARTADA2
DC{ 2y 1)Y=YY(1IMy JCoKC)=YY(IM,IC,KC) FARTAD43
DC(3,1}=ZZ{TIMyJICHKC)=ZZ { IMyJCHKC] FARTAO%4
DC{1y2)=XX{ ICyJUMsKC)=XX{IC s IMyKC} FARTA045
DC{252)=YY{ICyJIMYKCI-YY{ICyIMVKC) FARTADEE
DC(342)=2Z{1CsJIMsKCI=ZZ{ ECyJMoKC) FARTAO47
DC{153)=XX{ICyJC,KKM)=XX EIC’s JCyKM) FARTAQ4E
DC(293)=YY{ICyJCoKKMI=YY(IC,JCsKM) “ARTADGY
DC4353)=ZZ{1C3JCoKKM)=ZZ{1CyICHKM) FARTADS0
IF {NVOL) 410,410,420 FARTROST

410 DC333)=1, FARTAGS?
pCt2531=0," FARTAGS3

DE(173)=0. FERTA05%

420 DO 500 t=1,3 FARTK055
SQUL)=04 FARTADS6

DO 450 M=1,3 “FARTAOS7

SQIEI=SQIL Y¥DC M, LT%¥2 FEARTADS8
450" CONTINUE FARTAO59
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SQIL)=SQRTF{SQ(L})

FARTAQ60

DO 460 M=1,3 FARTA06]
DC{M,L)=DC(M,L)/SQ(L) FARTA062

460 CONTINUE FARTA063
500 CONTINUE FARTAQG4
D0 700 1=1,3 FARTAQ65

DO 600 J=1,3 FARTAQ66

600 R{1,4)=0. FARTA067
R{I,I)=1. FARTA068

700 CONTINUE FARTA069
RETURN FARTAOTO

ERD FARTAOT1

%* FAP FATCKONO
COUNT 25 FATCKNO1

LBL TICK FATCK002

ENTRY  TICK FATCKOO3

TICK  NZT ONCE FATCKOO4
TRA FIRST FATCK0OS

CAL 5 FATCKNOG

SUB INITL FATCKOOT

ALS 18 FATCKONS

SLws 144 FATCKNNY

TRA 244 FATCKO10

FIRST STL ONCE FATCKO11
CAL 5 EATCKO12

SLW INITL FATCKO13

STZ* 194 FATCKO14

TRA 244 FATCKO15

ONCE PZE FATCKO16
INITL PZE FATCKO17
END FATCKO18

CFATRA FATRAOOO
SUBROUTINE TTRA FATRADO1
DIMENSION A(22140),JA(22140),X0(50),Y0{50),Z0{50) NMATE (50} FATRA0O2

14NFL(5046)4MDM{100) yMELMA(100),MPRTI(100)MTETG(100),MBOVR(100) FATRAOD3
29ML(100+4),1DM(200) » IELMA(200) yIPRTE{200),IGYGZ(200),IARMX (200) FATRAOO4
3y IMYMZ(200) 4 IMFBO(200), IDTNR(200),IFL(200+3),AN(2000),IBON(5044) +rATRAOOS

49BORC(50,8) ,NCL(200) FATRAQO6
COMMON A FATRAOOT
EQUIVALENCE (A+T1A)»(A(1001)},X0),(A(1051),YD),(A(1101),20) ‘FATRAOOS
15 (A(1151) yNMATE) s (A(1201)4NFL}+ (A(1501),MDM),tA(1601),MELMA) #ATRA009
2y (AL1701)yMPRTI)4{A(1801),MTETG),(A(1901),MBOVR),{A({2001) ML) FATRAOL0

35 (A{2401),IDM),(A{2601),IELMA), (A(2801),IPRTE),(A(3001),IGYGZ) FATRAOLL
Ly (A(3201) 5 JARMX) 4 (A(3401),IMYMZ),(A{3601),IMFBO),(A(3801),IDTNR) FATRAOL12

59 {A(4001) 4 IFL), (AT4601) AN} (A(6601), IBON},(AE6801),BORC) FATRAO13
65 (ALT201),NCL) FATRAOL4
EQUIVALENCE (A(1),NE),(A(2)sNVOL),(A{3),NSUR); (A{4)4NLIN) F-ATRAO15
1y (A{S5)4LNG) » (A{6) 9 ISDE) » {A{T)4NC)s(A{8),1I0),{A{9),CF),(A(10),XMI)} FATRAO16
29 {A(11) 3 YMEY 9 (A(12)4ZMI) o (A(13) 9 XMX)y (A(14) s YMX ), (A(L5),ZMX) FATRAQLT
39 (A(16) o IBOT) v (A{2T)+SCX)+ (A{18)+SCY),»(A(19),SCZ)4({A(20),DER) FATRAO18
4y (A121) +ERY» (AL22) 9 TER) 9 (A(23) 4NN}y (A(24) 4XNNY, (A(25),NNP) FATRAOL19
S5y (A(26),KR) FATRAO20
DIMENSION XX(17y17917)aYY(1 791741719 ZZ(17417417)4DC(3,3)4R(3,3) FATRAO21
14C0(3),5Q13),CT(3),CB(3,3),1JK(6)} FATRAO22
"EQUIVALENCE (AT7401)9XX)s(A(12314),YY),(A(17227),22) FATRAO023
EQUIVALENCE (A{31)+DC),(A(40)4R)y(A(49),CO)4(A(52),5Q) FATRAO24
1y (A(58)+IP)+ (A(59)4IB)y (AL60) 4 IV, IS)s (A(61) 4104 A(62)9J)+{A(63)4KIFATRAO2S
29(A(64)yIM) o (A(65)9IM)y (AL66)yKM) g EAT6T)1IM),(A(68)4JIM) FATRAD26
33 (A069)4KKM) 5 LA(TOISAX) 5y (ALTLIAY )4 (A(T2)4AZ) 5 {A(T3),BX) FATRAQ27
Gy {ALTA)sBY ) o (ALTS) 9BL) o (ALTE) 4CTH4CX)5 (A(TT}HCY),(A(T8),CL) ‘FATRAD28
S5¢{A(T79),ACI)+ (A(BO0)sACS),{A(B1)4ACK), EA(B2)4+C2),(A(83),DIS) FATRAO29
69 (A1BL),CFL) s (A(B5)4I1)4{A(B6),J1)5y{A(8T7),K1),(A(88),IC} FATRAO30
Ty (A(89),JC) s LAT90) 4KC) 2 (A(SL) 2 I1),(A(92),4JJ)4tA(93]),4KK) FATRAO31
By (A{94) 9 XCOA) 9 (A(95) ¢ XCOB) s (A{T6), YCOA) (A(97)+YCOB),(A(98),ZC0A) FATRAQ32
99 (A(99),2COB), (A{100),CI),(AT101),CJ}»(A{102);CK)},(A(103),CB) FATRA033

DIMENSION XN(500},YN{500),ZN{500)yNCN(500) yNX(50),NY(50),NZ(50) FATRAOG34
EQUIVALENCE (AN(1)4XN), {AN{501)4YN), (AN(1001)35ZN), (AN{1501)4NCN) FATRAO3S
1e(A(I12) 2 TIK) 4 (AC30L) +NX)5 (A(351)4NY)y (AL401),NZ) FATRAD36
DET=DC(1y1)%(DC(2,2)%DC(343)~DC(2,3}%DC{342))=DC(241)%(DC(1+2)*DC(FATRAO37
1343)-DC(143)%DC(3,2))+DCI3,1)*(DC{142)%N(2,31-DC(1,3)%DC(2,2}) FATRA038

DETI=1.7/DET FATRAO39
CBI1,1)=DETI*(DC(2,2)%*DC(373)~DC(243)%DC(3,2)) FATRAO4D
CB{241)==DETI*{DC(142)%DC(3,3)-DC(1,3)%DC(3,2}) FATRAO41
CB{3,1)=DETI*(DC{1+2)}#DC{2,3)-DC(1,3)}%DC(2,2)) FATRAO42
CB{142)=DETI*(DCU2+3)%DC{3+1)-DC{2,1)%DC(3,3)) FATRA043
CB(252)=-DETI*(DC(1y3}%DC(371)~DCC1511%DC(3,3)) FATRAO%4
CB(3,2)=DETI*(DC{1+3)%0C(2+1}-DC(1,1)%DC{2,3)} FATRAO45
CB(143)=DETI*{DC{2,1)%DC(3,2)-DC{2,2)%DC(3,1)) FATRADL6
CB(243)=—DETI*(DC(1y1)%DC(3,2)=DC(1y2)%DC(3,1)) FATRADHT
CB(3,3)=DETI#(DC(1,1)*#DC(252)-DCL1,2)}%¥DCI{2,1)) FATRAD4B
DO 100 I=1,3 FATRAD49
DO 100 J=1,3 FATRAD50
DCE1,4)=CB(1,J) FATRAO51
100" CONTINUE FATRAGS 2
DO 200 I=1,3 FATRADS3
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200

300

310
320
330

340
350
360

DO 200 J=1,3

CB(I,J)=DC({1yT)*R{15J)4+DCI{2,IV%RI2,1)+DC(34I1)%R{3,J)

CONTINUE

CI=0."

CJ=0.

CK=0.

DO 300 1=1,3
CI=CI+CB{1,1)%*CO( 1)
CI=CI+CB(2, 1 )*CO(1)
CK=CK+CB(3,1)%CO( 1)

CONTINUE

CI=CI/SQ(1)

CJ=CJI/SQ(2)

CK=CK/SQU3)

IF (ABSF(C1)-,01} 310,320,320
CI=0,

IF (ABSF(CJJ=.01) 330,340,340
CJ=0s4

IF (ABSF(CK)~.01) 350,360,360
CK=0,

CONTINUE

RETURN

END

FATRAOS4
FATRAD55
"FATRA056
FATRAO57
FATRAO58
FATRAO59
'FATRAO60
EATRAO61
FATRA062
FATRAO63
FATRADOL
FATRAO6S
FATRA066
HATRAOGT
FATRAQ6S
FATRAO69
FATRAOTO
FATRAO71
FATRAOT2
FATRAGT3
FATRAOT4
FATRAOTS
FATRAOT6
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V. Listing of the Programs in Link 3

Table 5. Programs in link 3 of FEDGE

This section contains a list of programs, their functions, and their decimal word
length (Table 5), a flow chart (Fig. 8), and a complete listing of the FORTRAN
and FAP programs of link 3.

Program Length Program Length ‘
in 36-bit Label Function in 36-hit Label Function
name name
words words
MAIN 744 FAMN3 Governs loops and computes SEBIN® 52 FALSN Stores 1 or 0 to the prescribed
constants for generation of binary bit
element and boundary con- .
. LEKI 684 FALKI Computes boundary conditions
dition data
of the nodes and the prop-
ARBU 471 FAABU Computes constants and gov- erty types and labels of
erns loops for correct label- the line elements in two-
ling of all points on a dimensional problems
subdomain
SECE 120 FASCE Copies labels of nodal points
BOUN 122 FABUN Computes ;:f:?stants for bound- in the proper arrays
ary conditfion
KEBU 104 FAKBU | Checks label of the subdomain SEVE 655 FASVE C°'“fp";e‘ b°"“d‘"’; ‘}:“d"'”s
faces against the labels of of the nodesdurl: b ]e |:ro:-
other subdomain faces erty types and labels of the
surface elements
KOSU 102 FAKSU Reads labels of the nodes from
tape in the proper order TEVE 226 FATVE Computes property types and
labels of the volume elements
LEBIN® 12 FALSN Checks to determine whether
a binary bit is 0 or 1 TICK® 15 FATCK Measures time
2ln FAP language.
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INITIALIZE

l

¥

VOLUME OR SURFACE SUBDO-

MAINSIV=IV+]1ORIS=IS+1

¥

TION FROM TAPE

READ CONNECTIVITY INFORMA-

¥

DETERMINE {ABELS OF
ADJACENT SUBDOMAINS

|

DETERMINE COMPLETE LABELLING
OF ALL POINTS IN A SUBDO-
MAIN. PUT ON TAPE

THREE-DIMENSIONAL

COMPUTE PROPER CONSTANTS
PROBLEM?

1

COMPUTE BOUNDARY CONDITION
INFORMATION (IF ANY).
PUT ON TAPE

FICTITIOUS
SUBDOMAIN?

COMPUTE PROPERTY TYPES AND
LABELS OF ELEMENTS., PUT ON
TAPE

MATERIAL BOUNDARY
LINE?

COMPUTE PROPER CONSTANTS

COMPUTE BOUNDARY CONDITION
INFORMATION (IF ANY).
PUT ON TAPE

MATERIAL
BOUNDARY
SURFACE?

YES

COMPUTE PROPERTY TYPES AND
LABELS OF SURFACE ELEMENTS,
PUT ON TAPE

FICTITIOUS
SUBDOMAIN?

COMPUTE PROPERTY TYPES AND
LABELS OF LINE ELEMENTS,
PUT ON TAPE

COMPUTE PROPERTY TYPES AND
LABELS OF VOLUME ELEMENTS,
PUT ON TAPE

{

¥

YES

LAST SUBDOMAIN?

ARE THERE BOUNDARY
CONDITIONS?

READ BOUNDARY CONDITION
INFORMATION FROM TAPE,
PUNCH AND PRINT RESULTS

|

¥

READ ELEMENT INFORMATION,
PUNCH AND PRINT RESULTS

PUNCH ELEMENT NODE LABELS
FOR PLOTTING PURPOSES

]

| MEASURE AND PRINT TIME ]

¥

| GO TO FIRST LINK

Fig. 3. Flow chart for link 3
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CFAMN3

FAMN3000

DIMENSION A(23850),1A(238501,X0(50),Y0(50),Z0(50),NMATE (50) FAMN3001
14NFL{50,6),MDM(100) yMELMA(100),MPRTI{200) MTETG(100),MBOVR{100) F AMN3002
24ML(10044)41DM{200),IELMA(200} »IPRTE(200),IGYGZ(200),IARMX{200) FAMN3003
3, IMYMZ(200),IMFBO{200),IDTNR(200),IFL{200,3),AN(2000),IBON{50,4) FAMN300O4

49BORC(5048) 4NCL(200)+XIR{100),YIR{100)},ZIR(100) NX(50}4NY(50) FAMN3005
54NZ(50) ¥ AMN3006
COMMON A FAMN3007
EQUIVALENCE (A,IA),(A(1001).X0),{A(1051),Y0),(A({2101),+Z0) ~AMN3008
1, (A{1151),NMATE), (A(1201}4NFL)+»(A{1501),MDM},(A({1601),MELMA) FAMN3009
2, (A{1701),MPRTI )+ (A(1801)4MTETG)y (A(1901)+MBOVR )}, (A{2001) ML) AMN3010
3,{A{2401),1DM), [A{2601),IELMA),{A{2801),IPRTE)},(A(3001),IGYGZ) FAMN3011
49 {A{3201),IARMX),(A{3401),IMYMZ),(A(3601),IMFBO),(A(3801),IDTNR) F-AMN3Q12
59 (A{4001) 4IFL),(A{4601),AN),(A(6601),1BON),{A({6801),B0RC) FAMN3013
69 (ALT7201)4NCL)» (A{T7401},XIR) 4 {A(T501},YIR),(A(7601}),2IR} FAMN3 D14
To (ALTTOL) $NX) 9 (A(TT51) yNY) o (A(TBOL) 4NZ) FAMN3015
EQUIVALENCE (A{1)}sNE)y(A{2)4NVOL),(A{3)4NSUR) s (A(4),NLIN) EAMN3O16
15 (A(5)4LNG) + (A(6)+ISDE) »(A(T)4yNC)y{A(B),10),(A{9),CF),(A{10),XMI) FAMN3017
23 (A(11) s YMI) 5 (A(12),ZMI) 3 (ALL3) 4 XMX) 5y (A(L4) s YMX )y (A(15),2MX) r AMN3018
3,(A(16),IBOT) 4y (A{17)4SCX)+{A(18)4SCY),(A(19),+SCZ),{A{20),DER) FAMN3019
49 (A(21),ER) 9 (AL{22)yTER) 9y (A(23)94NN) o (AL{24) 4XNN)Y 4 (A(25),NNP) *AMN3020
55{A{26)4+KR) FAMN3021
DIMENSICON NCN{8000),MCM{8000),NCC{1000},MCC(1000),IBT(16) AMN3022
EQUIVALENCE (A(7851),NCN),(A(15851),MCM),{AN(1),4NCC) FAMN3023
15 (AN(1001},MCC) FAMN3024
EQUIVALENCE (A(30),IV,IS),(A(31),NB),(A(32),NS),(A(33),NCB) FAMN3025
1y (A(34)4NCSY, (A{35)4NTP) 4 (A(36),IR) 4 (A(3T7)sIARR),(A{38),NXR) FAMN3026
29 (A(39) yNYR) y (A(40) yNZR) y (AL41) 4NXQ) » (A(42) 4NYQ) »(A(43),NZQ) FAMN3027
39(A(58)yIP)y(A(59),IBT)s (ALTS)}yNCT) 4 (A{T6)yNEX) s (A(TT)4NEY) F AMN3028

50

110

120

200
300

305

310

320

400

4y (ALT8)4NEZ)» (A(T79)4NEZP), (A(BO),ISON},(A(81),NBAS),{A(82),NSON) FAMN3029
59 (A(83)yNFRK) 4y {A{8B4)4yNFRZ)y(A(85),NBZ)y(A(B6)sIELT), (A(87)4IMAT) FAMN3030
6, (A(88),IPRS),{A(B9),ITEM),(ALI90),ITGY),(A(91),ITGZ),(A{92),1ARE) FAMN303}
Ty l{A(93), IMMX) 4 (A(94) s IMMY ), (A(95),IMMZ),(A({96)yIMFI),(A(97),JBON) FAMN3032

8y (A{GB) 4NONX) 4+ (A(99)4NONL}+{A(100),NON2),(A(101),NON3} FAMN3033
9y{A(102)4NON4), (A(103),NCDT},(A{104),KPL),{A(105),NBO} FAMN3034
CALL TICK (ITM) ~AMN3035
REWIND 3 ~AMN3036
REWIND 4 FAMN3037
REWIND 8 FAMN3038
REWIND 9 FAMN3039
D0 50 1=1,50 - AMN3040
NX{I)=1A(I+300) FAMN3041
NY{I)=1A(T+350) AMN3 042
NZ{I)=IA{I+400) FAMN3043
CONTINUE FAMN3 044
DO 100 I=151,1150 FAMN3045
AlI)=0. FAMN3046
IP=IP+NC FAMN3047
NBO=0 FAMN3 048
NC=1 FAMN3049
NB=1 FAMN3050
NVSU=NVOL FAMN3051
IRSO=6 FAMN3052
IF (NVSU) 110,110,120 FAMN3053
NVSU=NSUR FAMN3054
IRSO=4 FAMN3055
00 300 IS=1,NVSU FAMN3056
18=1S FAMN3057
NXR=NX(1IS)+1 FAMN3058
NYR=NY({IS)+1 FAMN3059
DO 200 II=1,NXR FAMN3060
DO 200 JJ=1,NYR FAMN3061
NS=NB+NZ{IS) FAMN3062
READ TAPE 4,(NCN{I),I=NB,NS) FAMN3063
WRITE TAPE 34 (NCN(I},I=NB,NS) FAMN3064
NB=NS+1 FAMN3065
CONTINUE FAMN3066
CONTINUE FAMN3067
REWIND 3 r AMN3068
REWIND 4 FAMN3069
NCT=0 FAMN3070
DO 305 I=1,250 FAMN30OT1
XIR{I)=0. = AMN3072
DO 2000 IS=1,NVSU FAMN3073
NTP=4 FAMN3074
CALL KOSU (IS,IS,NCN) FAMN3075
NTP=3 - AMN3076
DO 400 IR=1,IRSO FAMN3077
IF {NVOL) 310,310,320 FAMN3078
1ARR=100 FAMN3079
CALL ARBU {IS,IR,ML) - AMN3080
GO TO 400 FAMN3081
TARR=50 - AMN3082
CALL ARBU (IS,IR,NFL) FAMN3083
CONTINUE ~AMN3084
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NEX=NX{IS)

NEY=NY(IS)

NEZ=NZ(IS)

IF {(NVOL) 410,410,1010
410 CALL LEK!

GO TO 2000
1010 CALL SEVE

IF (NMATE(IS)) 2000+2000,1020
1020 CALL TEVE
2000 CONTINUE

REWIND 9

IE=NCT

IF(NBO) 2120,2120,2010
2010 NBAS=10001

NCT=9996

REWIND 8

DO 2100 I=1,NBC

NCT=NCT+5

READ TAPE B8, IA(NCT)sIA(NCT+1)yTAINCT+2),TA(NCT+3),A(NCT+4)

IF (NCT-19996) 2100,2050,2050

2050 PUNCH 24 (TA(I) 4TA(T+1)}IALI+2),IA(I+3),A(1+4),1=10001,20000,5)

NCT=9996
2100 CONTINUE
NSON=NBAS+NCT-9997
IF (NSON-NBAS) 2120,2120,2110

2110 PUNCH 2, (IA(T) o TA(TI+1}IA(T1+2),TA(I+3),A(I+4),I=NBAS,NSON,+5)

FAMN3085
FAMN3086
FAMN3087
 AMN3088
FAMN3089
FAMN3090
FAMN3091
K AMN3092
FAMN3093
FAMN30%4
FAMN3095
 AMN30D96
FAMN3097
 AMN3098
FAMN3099
FAMN3100
FAMN3101
FAMN3102
FAMN3103
FAMN3104
FAMN3105
FAMN3106
FAMN310T
FAMN3108
FAMN3109
FAMN3110

WRITE OUTPUT TAPE 652, (TALTI),IA(I+1),TA(T+2),TA(I+3),A1T1+4),I=NBASFAMN311]

1,NSON,5)
2120 NBAS=10001
NCT=10000
DO 4000 I=1,IE
READ TAPE 9,NCDI.KPL
READ TAPE 9,(IBT(J)+J=1,NCDI)
DO 3100 J=1,NCDI
NCT=NCT+1
IAINCT)=IBT(J)

IF (NCT-20000) 3100,3050,3050

3050 PUNCH 3, ({IA{K),K=10001,20000)
NCT=10000
3100 CONTINUE
4000 CONTINUE
NSON=NCT+NBAS-10001
IF (NSON-NBAS) 4020+4020,4010
4010 PUNCH 3, {IA(K),K=NBAS,NSON)

WRITE OUTPUT TAPE 6479 (IA{K),K=NBAS,NSON)

7 FORMAT (1X,20I4)
2 FORMAT (5(14411,14,11,F6.3))
3 FORMAT (2014)
4020 CONTINUE
PUNCH 4,1P,NBO, IE

WRITE OUTPUT TAPE 6+4+1P,NBO,IE
4 FORMAT (13HONO. OF NODES,15,11H

125X,3HEND/ /)
4030 NBAS=10001
XNE=NE

IF {ABSF({XNE)-2.5) 500045000,4040

4040 REWIND 9
NCT=10000
00 4300 I=1,IE
DO 4100 J=1,16
4100 IBT{J)=0
READ TAPE 9,NCDIsKPL
READ TAPE 9,(I8T(J)+J=1,NCDI)
DO 4200 J=1,5
NCT=NCT+1

GO TO (411044120,4130,4140,4150)KPL

4110 JD=0

GO TO {4155+4155,4155+4155,4190),4

4120 JD=1

GO TO (4155,4155,4155+4190+4155),J

4130 JD=0
' G0 TO 4155
4140 JD=1
GO TD 4155
4150 JB=NCDI+J~2
GO TO 4160
4155 JB=NCDI+J+JD-4
4160 TA(NCT)=IBT(JB)
GO TC 4200
4190 TA(NCT)=IBT(NCDI-3)
4200 CONTINUE
IF (NCT-20000) 4300,421044210
4210 PUNCH 3,{T1A(K),K=10001,20000)
NBAS=NBAS+NCT
NCT=10000
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OF BC,I5413H

FAMN3112
FAMN3113
FAMN3114
FAMN3115
FAMN3116
FAMN3117
FAMN3118
FAMN3119
+AMN3120
FAMN3121
FAMN3122
+AMN3123
rAMN3124
FAMN3125
+AMN3126
FAMN3127
-AMN3128
FAMN3129
FAMN3130
FAMN3131
tAMN3132
FAMN3133
FAMN3134
FAMN3135

OF ELTS,I5,-AMN3136

FAMN3137
rFAMN3138
FAMN3139
FAMN3 140
FAMN3141
FAMN3142
FAMN3143
FAMN3 144
FAMN3145
FAMN3 146
FAMN3147
AMN3148
FAMN3149
FAMN3150
FAMN3151
FAMN3152
FAMN3153
FAMN3154
FAMN3155
FAMN3156
‘FAMN3157
FAMN3158
FAMN3159
FAMN3160
FAMN3161
FAMN3162
FAMN3163
FAMN3 164
FAMN3165
FAMN3166
FAMN3167
FAMN3168
FAMN3169
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4300 CONTINUE FAMN3170

NSON=NBAS+NCT-10001 FAMN3171

If (NSON-NBAS) 5000,5000,4310 FAMN3172

4310 PUNCH 3,{I1A(K},K=NBAS,NSON) FAMN3173
WRITE OUTPUT TAPE 6,7, {TA(K},K=NBAS,NSON) FAMN3174

5000 CONTINUE FAMN3175
CALL TICK (ITM) FAMN3176
XTM=1TM FAMN3177
XTM=XTM/60. FAMN3178
WRITE OUTPUT TAPE 6,5,XTM FAMN3179

5 FORMAT (32HOGENERATION OF ELEMENT DATA TOOK,8X,F8.2,9H SECONDS.//)rAMN3180
CALL CHAIN. (1,2} FAMN3181

END - AMN3182
CFAABU FAARUOOO
SUBROUTINE ARBU (IS,IR,LDM) FAARUOOL
DIMENSION A(23850),1A(23850),X0(50),Y0(50),20(50)4NMATE(50) FAABUOO2

1,NFL{50,6),MDM{100},MELMA(100) ,MPRTI{100),MTETG(100),MBOVR(100) FAABUOOD3
24ML(1004+4),IDM(200),IELMA(200}, IPRTE(200),IGYGZ(200),1ARMX(200) FAABUOO4
3,IMYMZ (200} ,IMFBO{200),IDTNR(200},IFL(200,3),AN(2000)},IBON(50,4) FAABUOOS

44BORC{50,8) yNCL(200)yXIR(100),YIR(100),ZIR(100)4NX{50)4NY(50) FAABUOOS
5,NZ(50) FAABUOOT
COMMON A FAARUNOS
EQUIVALENCE {A4IA)}4{A({1001)4XD)4(A(1051),Y0)4(A(1101),20) FAABUOOS
19(A(1151) 4NMATE )y {A(1201)yNFL) 4 (A(1501)4MDM) 4 (A(1601),MELMA) FAARUO10
2, (AC1T01)4MPRTI),(A(1801)4MTETG){A(1901) 4MBOVR) +(A{2001),ML) FAARUOLL
3,(A(2401),1DM) 4 (A{2601},TELMA), (A(2801),IPRTE)}s{A(3001),1GYGZ) FAABUO12
49 (A(3201), TARMX) » (A(3401),IMYMZ), (A{3601),IMFBO),(A(3801),IDTNR) FAARUO13
Sy (A(4001)41FL), (A{4601),AN),(A{6601),IBON},{A{6801),B0RC) FAARUOQ14
6y (ALT201) 4NCL) »{A(T401},XIR) s (A(T501)4YIR} 4 (A{T601),4ZIR) FAABUOLS
To (ALTTOL) $NX) 9 (ALTT51)4NY) 4 (A{T8B01),NZ) FAARUO16
EQUIVALENCE (A(1),NE)4(A{2),NVOL) s (A(3)4NSUR) s ({A(4) NLIN) FAARUO1T
19 (A(S5)sLNG) 2 (A(6) 9 ISDE}y (A(T)4NC) 4 (ALB)10),{A(9)4CF)y(A(10),XMI) FAARUOLS
20 (ALLYL Yy YMIY o (ALL2)4ZMI) 5 (ALL3) 4 XMX) 5 (A{14) 3 YMX) » {A(15),ZMX) FAARUO19
39(A(16)9IBOT) s (A{L7)sSCX)s(A(LB),SCY) 5 (A(19)4SCZIy(A(20),DER) FAARUO20
4y {AL21)yER) 4 (AL22),TERY 4 (AL23) 4NN)y (A(24) 4XNN) 4 (A(25) 4NNP) FAARUO21
5, (A126)4+KR) FAARUO?2
DIMENSION NCN(8000),MCM({8000),NCC(1000)4MCC{1000) FAARUD23
EQUIVALENCE (A(7851)4NCN),(A{15851),MCM)4{AN{1),NCC) FAABUOZ4
1, {AN(1001},MCC) FAABUO25
EQUIVALENCE (A(31)4NB)s{A(32)4NS)y{A(33),NCB) FAARUO?26
1y (A{34)4NCS) s (A(35),NTP) 2 LA(37) ,1ARR) 5 (A(38),NXR} FAABUD2T
25 {AL39) yNYR) » (A(40) 4, NZR) 5 (A{41) 4 NXO)y (A(42) 4NYQ) s (A(43),NZQ) FAARUO028
3. (A(44),IBT),(A({58),1IP) ‘ FAABUO29
DIMENSION LDM(1) FAABUO30
1s=1S FAABUO31
IR=1IR FAABUO32
NXR=NX(IS)+1 FAARBUG33
NYR=NY{IS}+1 FAABUO34
NZR=NZ(IS)+1 ) FAABUG35
GO TO (110,120,130,140,150,160),1IR FAABUO36
110 IQ=2 FAABUO37
NBR=1 FAARUO38
NSR=NYR*NZR FAABUO39
NDR=1 FAABUO4O
CALL KEBU (ISyIR,1Q,LDM) FAABUOS41
NBQ= {NXQ-1)*NYQ#*NZQ+1 FAABUO42
NSQ=NBO+NYQ*NZQ-1 FAARBUO43
NDQ=1 FAARUO44
GO TO 190 FAABU0O4S
120 1Q=1 FAABUD46
NBR=(NXR=-1)%NYR*NZR+1 FAABUO4T
NSR=NBR+NYR*NZR~-1 FAABUO48
CALL KEBU (IS,IR,IQ,LDM} FAABUD49
NBQ=1 FAARUOS50
NSQ=NYQ*NZQ FAABUOS51
GO TO 190 FAARUOS?2
130 10=4 FAABUOS3
NBR=1 FAABUO54
NSR=NXR*NYR*NZR FAABUOSS
NDR=NYR*NZR FAABUO56
CALL KEBU (IS,IR,IQ,LDM) FAABUOST
NBQ=(NYQ-1)*NZQ+1 FAABUOS8
NSQ=NXQ*NYQ*NZQ FAABUOSY
NDQ=NYQ*NZQ FAABUO6O
GO TO 190 FAABUO61
140 IQ=3 FAARU062
NBR= (NYR-1)*NZR+1 FAABUO63
CALL KEBU {IS,IR,1Q,LDM) FAARUOG64
NBQ=1 FAABUO6S
NSQ=NXQ=NYQ%#NZQ FAABUOG6
NDQ=NYQ*NZQ FAABUOGT
GO TO 190 FAABUO68
150 1Q=6 FAABUOGY
NBR=1 FAABUOTO
NDR=NZR FAABUOT1
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160

190
200
210
220

230
300

310

400

410

500
510
‘9000
2

CFABU

490

500

CALL KEBU (IS5,IR,IQ,LDM) FAABUOT2

NBQ=NZQ FAABUOT3
NSQ=NXQ*NYQ*NZQ FAABUOT4
NDQ=NZQ FAABUDTS
G0 TO 190 FAABUOT6
1Q=5 Faasuo77
NBR=NZR FAABUO78
CALL KEBU (IS,IR,IQsLDM) FAABUOTS
NBQ=1 FAABUDBO
NSQ=NXQ#*NYQ*NZQ FAABUOS1
NDQ=NZQ FAABUOB2
IF {LNG) 510,4510,200 FAABUOS3
CALL SECE {IRsNZRyNBRyNSRyNDRyNCN,NCC,NCR) FAABUOB4
CALL SECE {(IR,NZQ,NBQ,NSQ,NDQ,MCM,MCC,MCQ) FAABUOSS
IF (NCR-MCQ) 9000,+210,9000 FAABUOB6
00 300 I=1,NCR FaasUO087
IF (NCC{I)*MCC(I)) 9000,220,9000 FAABUOBS
IF (NCC(I)) 9000,230,4300 FAABUOBY
NCC(I)=MCC{I) FaABUOY0
CONTINUE FAABUD91
L=0 FAABUO92
DO 500 I=NBRyNSR,NDR FAABU093
IF ({IR-3)*%(IR-4)) 410,310,410 FAABUO94
NSI=I+NZR-1 FAABUO95
DO 400 J=1,NSI FAABUO96
L=L+1 FAABUO9T
NCN{J}=NCC(L) FAABUO98
CONTINUE FAABUO99
GO TO 500 FAABU100O
L=t+1 FaaBULOL
NCN{TI}=NCC(L) FAABUL102
CONTINUE FAABUL03
RETURN FAABU104
WRITE OUTPUT TAPE 642415 FAABU105
FORMAT {51H ERROR PROBABLY IN THE CONNECTIVITY INFORMATIONS OF,16,FAABU106
112HTH SUBDOMAIN) FAABUL0O7
GO 70 510 FAABU108
END FAABULO9
N FABUNOOO
SUBROUTINE BOUN FABUNOO1L
DIMENSION A{23850),1A(23850),X0(50),Y0(50),Z0(50),NMATE(50) FABUNDO2

1,NFL{50,6),MDM(100)4MELMA(100),MPRTI{100),MTETG(100),MBOVR(100) FABUNOO3
24ML(10044),1DM{200)41ELMA(200),IPRTE(200),IGYGZ(200),IARMX(200) FABUNOO4
34IMYMZ{200).,IMFBD(200}+ IDTNR(200),IFL{20043)AN{2000),IBON(5044) FABUNOOS

49BORC(5048) yNCL{200),XIR(100),YIR(100),ZIR{100),NX{50),NY(50) FABUNOOG
54NZ(50) FABUNODT
COMMON A FARUNOOB
EQUIVALENCE (A,IA)y(A(1001),4X0},(A{1051)4Y0},(A(1101),20) FABUNOOY
1y{A(1151),NMATE)»(A(1201),NFL),(A({1501),MDM),{A(1601),MELMA} FABUNOLO
29(A{1701) yMPRTI}, (A{1801)+MTETG)y (A(1901) sMBOVR},(A{2001) sML) FABUNO11)
3y(A(2401),IDM),{AL2601),1ELMA),{A(2801),IPRTE)},(A(3001),IGYGZ) FARUNO12
4y (A{3201) 9 TARMX )y (A(3401)+IMYMZ), (A(3601),IMFBO), (A(3801},IDTNR} FARUNO13
5¢(A(4001)4IFL),(A(4601),AN),{A{6601),IBON)},(A(6801),BORC) FABUNO14
69 (AlT7201)9NCL) 9 (A(T7401) 9 XIR) 9y {A{T501) 4 YIR)+»(A(7601),ZIR)} FABUND15
Ty (ALTTOL) oNX) 5 {A(TT51),NY ), (A(T7801),NZ) FABUNQ16
EQUIVALENCE (A(1),NE),(A{2),NVOL),(A(3),NSUR),(A{4),NLIN) FABUNO17
1y (A(5)4LNG) ¢ (A{6) 4, ISDE) y (A(7)4NC},(A(8),1I0)4(AI9),CF),(A(10),XMI) FABUNO18
29 (A(1L) 3 YMI) 9 (A(12)9ZMI) 4 (AC13) 9 XMX) s (ALL4) 3 YMX )y (A(L5)¢ZMX) FABUNG1S
39(Al(16)4IBOTIo{A(L7)ySCX)»(A{18)4SCY),{A{19),SCZ),(A{20),DER) FARUNOZ20
Gy {A(21) yERY 4 (A(22) 3y TER) 9 (A(23},NNY,{A(24) 4XNN) 4 (A(25),NNP) FABUNO21Y
5,(A(26),KR) FABUNO22
DIMENSION NCN{8000)yMCM{8000),NCC{1000},MCC(1000),IBT(16) FARUNO23
EQUIVALENCE (A(7851)sNCN),(A{15851),4MCM),(AN{1),NCC) FARUNO24
14 (AN{1001),MCC) FABUNO25
EQUIVALENCE (A(30),IV,15),(A{31),NB),»(A(32)yNS}),(A{33),NCB) FABUNO26
19 (A(34)4yNCS) s (A(35)¢NTP)y(A(36)9sIR)«{AI37),1ARR),{A{38},NXR) FABUNO27
29y (A(39)4,NYR) 4 {A(40) 4NZR) s [AL4L) 4NXQ) y {A(42),NYQ),{A{43)},NZQ) FABUNO28
39(A(58)2IP) s (A(59)4IBT) o {A{TS)aNCT)s (A(TE) sNEX) 4 (AITT)4NEY) FABUNQ29

Gy (A(TB)YyNEZ) 9 (A{T9)yNEZP) 4 (A({BO),ISON},(A(B1),NBAS),(A(8B2),NSON) FABUNDO30
5y(A(83)4NFRK) 9 (A{B4) ¢NFRZ)}y (A(BS5),NBZ),(A(B6),IELT),(A(87),IMAT) FABUNO31
69 (A(8B8) s IPRS)y{A(BI}+ITEM) 4y (A(90) s ITGY )}, (A(91),ITGZ),(A(S2),IARE) FARUNO32
TolA(93) 4 IMMX) , (A{94) s IMMY ), (A(95) 4, IMMZ), (A{96)4IMFI),(A(97),JB0N) FABUNO33

8y (A(98) yNONX) 4 (A{99)4NONL), (A{100)yNON2),{A{101) (NON3) FABUNO34
9y(A(102)4NON4), (A{103)4NCDI},(A(104),KPL) FABUNO3S
DO 490 J=1,4 FARUNO36
Ja=bxy FABUNO37
IBT(J4~3)=1BON(JBON,J) /1000 FABUND38
IBT(J4-2)=IBON{JBON,J)/100~10%IBT(J4-3) FARUNO39
IBT(J4-1)}=IBON{JRON4J)/10~10*IBT(J4~2)~100%IBT(J4-3) FABUNO4O
IBT(J4)=IBON(JBON,J}-10%IBT(J4~1)~100%1BT(J4~2}-1000%IBT (J%4~-3} FABUNO4)
CONTINUE FABUNO42
DO 500 I=1,8 FABUNO43
I=1 FARUNO44
IF {IBT(2%1)) 510,510,500 FARUNO4S
CONTINUE FABUNO46
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510 ISON=I~1 FABUNO47

RETURN FARUND48
END FABUNO49
CFAKBU FAKRUONO
SUBROUTINE KEBU (IS,IR,1Q,LDM) FAKRUOOL
DIMENSION A(23850),I1A(23850),X0(50),Y0(50),20(50),NMATE(50) FAKBUOD2

1yNFL150,6) yMDM(100) ,MELMA{100) 4MPRT1{100) yMTETG(100),MBOVR{100) FAKBUQO3
29yML {10044}, IDM{200),TELMA(200}, IPRTE(200}+IGYGZ(200),IARMX(200) FAKBUOO%
3, IMYMZ (200}, IMFBO(200),IDTNR{200),IFL(200,43),AN(2000),IBON(50,4) FAKBUOOS

4yBORC{50,8)+NCL(200) yXIR(100},YIR(100),ZIR(100}NX(50),NY(50) FAKBUOO6
5,NZ(50) FAKBUOO7
COMMON A FAKBUOOS8
EQUIVALENCE (A,IA),{A(1001)},X0),(A{1051),Y0),(A(1101),20) FAKBUOOY
1,(A(1151) yNMATE )}y (A(1201)4NFL)» (A(1501)+MDM),(A{1601),MELMA) FAKBUO10
2y (A{1701) 4yMPRTI),(A(18B01),MTETG){A(1901) +MBOVR)},(A(2001) ML) FAKBUO11
34(A12401),1DM) 4 (A{2601),TELMA), (A{2801)+IPRTE),(A(3001),IGYGZ) FAKBUOL12
4y (A(3201), IARMX),(A(3401),IMYMZ),(A{3601),IMFBO),(A{3801),IDTNR) FAKBUO13
S, {A{4001),IFL),(A{4601)AN),{AL6601), IBON),(A(68D1),BORC) FAKBUO14
69 (A{T201)4NCL) s {A{T7401)+sXIR},»(A(T501},YIR)+(A(T601),ZIR} FAKBUO15
To(ACTTOL) yNX) 9 (ACTT51)9NY )y (A(7801)4NZ} FAKBUOL16
EQUIVALENCE (A{(1)4NE)+(A(2),NVOL),{A{3)4NSUR),{A(4},NLIN) FAKBUO17
1y (A(S)4LNG) » (A(6) s ISDE) s (A{T)4NC)o{A(8B),10),(A(9),CF),(A[10)+XMI) FAKBUDLS
29 (A1) s YMI) g (AL{22)4ZMI) vy (A(13),XMX) s (A(LL) ,YMX) 4 (A(L5),ZMX) FAKBUO19
3y(A(16),IBOT) s (AL17)4SCX)+(ALLB)+SCY),(A(19),4SCZ),y(A(20),DER) FAKBUO20
4y (A(21)4ER)} s {A(22) 3 TERY y (A{23) 4NN) 3 {A(24) yXNN) 4 (A(25),NNP} FAKBUOZ1
5,(A(26),KR} FAKRUO22
DIMENSION NCN(8000),MCM{8000),NCC({1000),MCC(1000) FAKBUNO23
EQUIVALENCE (A(7851),NCN),(A(15851},MCM}+{AN(1),NCC) FAKBUOZ24
1, (AN(1001),MCC) FAKBUO25
EQUIVALENCE (A(31L),NB), {A(32),NS),{A(33),NCB) FAKBUO26
1, (A(34)4NCS),(AL35),NTP) ¢+ (A(3T) 2 TARR) » (A(38),4NXR} FAKBUO27
29 (A(39)yNYR) 9y (A{40),NZR)» (A(41) 4 NXQ), (AT42)4NYQ) 4 (A(43),NZQ) FAKBU0O28
3,{A{44),1IBT),(A(58),1IP) FAKBUO29
DIMENSION LDM(1) FAKBU0O30
LNG=0 FAKRUO31
LNR=(IR-1}*TARR+IS FAKBUD32
PO 100 II=1,NSUR FAKBUO33
LNQ=(1Q-1)*TARR+II FAKRUO34
IF (LDM(LNR)~LDM(LNQ)) 100,110,100 FAKBUO35
100 CONTINUE FAKBUO36
G0 TO 300 FAKBUO3T
110 LNG=1 FAKRUON38
NXQ=NX{TI)+1 FAKBRUO39
NYQ=NY(II)+1 FAKBUO40O
NZQ=NZ{I1}+1 FAKRUO41
CALL KOSU {LNG,II,MCM) FAKRUD42
REWIND NTP FAKRUO43
300 RETURN FAKRUN44
END FAKRUO45
CFAKSU FAKSUOOO
SUBROUTINE KOSU (NCB.NCS.NDM) FAKSUOQ1
DIMENSION A(23850),1A(23850),X0(50},Y0(50},20(50},NMATE(50) FAKSUO0D2Z

14,NFL{50,6),MDM(100) yMELMA(100) 4yMPRTI{100) +MTETG(100),MBOVR(100) FAKSUOO3
2,MLU1004+4),IDM(200),IELMA(200), IPRTE{200)+1GYGZ(200)4IARMX(200) FAKSU004
3, IMYMZ{200), IMFBO{200) +IDTNR{200),IFL{200+3) yAN(2000),IB0ON(50+4) FAKSUOOS

44BORC(50,8} yNCL{200)},XIR{100}+YIR(100),ZIR(100) NX(50),NY(50) FAKSUONG
54NZ150) FAKSUQOT
COMMON A FAKSUONS
EQUIVALENCE (A,IA),(A(1001),X0U)y(A{1051),Y0),(A(1101),20) FAKSUODY
14(A{1151)4NMATE )}y (A{1201)4NFL), (A(1501)4MDM),(A{1601),MELMA) FAKSUD10
2, (AL1701) ¢MPRTI),{A(1801)+MTETG),(A({1901) sMBOVR), (A(2001) ML) FAKSUOLL
39(A{2401)4IDM),{A(2601),TELMA), (A(2801),4IPRTE),(A{30011,1GYGZ) FAKSUDL12
49 (AL3201)y TARMX) » (A{3401),IMYMZ),(A(3601),IMFBO),(A(3801),IDTNR) FAKSUO13
54{A14001)4IFL) s (A(4601)yAN),(A{6601), IBON},(A{6801),B0RC) FAKSUO14
6y (ALT201) ¢yNCL) s (A(T7401)sXIR)»{A(T7501),YIR)}»{A(T7601),Z1IR) FAKSUD15
Te(ALTTOL)YSNX)» (A(TT51) 4 NY ), (A(7801),4,NZ) FAKSUDL6
EQUIVALENCE (A(1),NE)»(A(2),NVOL),(A(3),NSUR),{A(4),NLIN) FAKSUO17
19 (A{5) +LNG) s {A(6),ISDE) 4 {A(T}INC),(A(B),10)+(A(F},CF),(A(L0),XMI) FAKSUOLS8
29 {AL1L) s YMI) o (A(L2) 4ZMI) y {A(L3) 4 XMX) 5 (ALL4) 2 YMX) 4y (A(15),ZMX) FAKSUOD19
3,{A016)4IBOT) 4 (ALLT7),SCX)+(A(18),SCY),(AL19),SCZ),(A{20},DER) FAKSU0?20
49 (A(21)4ER) 2 (A(22)TER) s (A(23) 4NN), (A{24) 3 XNN) , (A(25),NNP} FAKSUO21
5,(A(26),KR) Faksuo22
DIMENSION NDM(8000) FAKSUO23
EQUIVALENCE (A130),1V,1S} FAKSUD24
1 + {A(35),NTP),(A(36),1IR) FAKSU025
NCB=NCB FAKSUD26
NCS=NCS FaKSUo27
DO 300 ISB=NCByNCS FAKSU028
NXP=NX{ISB)+1 FAKSUO29
NYP=NY(ISB)+1 FAKSUO30
NB=1 FAKSUO31
L=0 FAKSUO32
DO 100 I=1,NS FAKSUO33
100 NDM(I}=0 FAKSUO34
DO 200 Ti=1,NXP FARSUD35
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DO 200 JJ=1,NYP
NS=NB+NZ(I1SB)

READ TAPE NTP,(NDM{I),I=NBsNS}
NB=NS+1
200 CONTINUE
300 CONTINUE
RETURN
END
* FAP
COUNT 100
LBL E1LEDE
REM
* THIS SUBPROGRAM IS CALLED USING FORTRAN *SUBROUTINE' CONVENTIONS
* CALLING SEQUENCE IS...
* CALL SEBIN(A,I,N)
* WHERE 'A' IS THE NAME OF A WORD (VARIABLE).
* 1Y IS FTN INTEGER SPECIFYING DESIRED BIT (1-36) IN t1AY,
* *NY IS A FORTRAN INTEGER ONE OR ZERO INDICATING THE NEW
* VALUE OF THE I'TH BIT OF tAY,
REM
ENTRY SEBIN
ENTRY LERIN
REM
EVEN
NAC
SEBIN EQU *
ST1 INDKTR SAVE INDICATORS
SXA SAVX1,1 AND XR1
LDIx% 1.4 RESET
CLA% 244
PDC [t
ZET* 3¢ 4 DO WE SET OR RESET
TRA SET SET
RIS TABLE,1 RESET
TRA EXIT
EVEN
SET 0si1 TABLE,1
EXIT STI=* 1s4
SAVX1  AXT 3,1
LDI INDKTR
TRA 4ot
REM
INDKTR PZE *k
TABLE PZE 0
MZE
DEC 181,1B2,1B3,1B4,1B5,186,187,1B8,189,1B10,1B11,1812
DEC 1813,1814,1B15,1B16,1B17,1B18,1B19,1820,1B21,1B22
DEC 1823,1B24,1825,1B26,1827,1B28,1B29,1B830,1831,1832
DEC 1833,1B834,1835
SPACE 4
* A FUNCTION SUBPROGRAM,..
* CALLING SEQUENCE *X=LEBIN(A,I)!
* WHERE 'A' IS THE NAME OF A VARIABLE
* *I' IS A FTN INTEGER SPECIFYING THE DESIRED BIT IN 'A'.
* ON RETURN TO CALLER THE AC CONTAINS A FORTRAN INTEGER
* ONE OR ZERO DEPENDING ON WHETHER I'TH BIT OF ftAf IS
* ONE OR ZERO.
REM
LEBIN EQU *
SXA LEBX1,1
CAL=* 244 THIS BIT
PDC vl
CAL* 1,4
ANA TABLE,1
TZE LEBX1
CAL ONE
LEBX1 AXT *¥y1
TRA 394
REM
ONE PZE ssl A FORTRAN IT 1
END
CFALKI

SUBROUTINE LEKI .
DIMENSION A(23850),1A123850),X0(50),Y0(50},20(50),NMATE(50)
1,NFL(5046),MDM(100) yMELMA(100) yMPRTI(100)MTETG(100),MBOVR{100}
24ML(100,4),IDM{200), IELMA(200),+IPRTE(200)+1GYGZ{200),IARMX(200)
3,IMYMZ{200),IMFRO(200),IDTNR{200},1FL{200,3}+AN{2000),IBON{50,4)
44BORC(50498) ¢NCL(200) 4 XIR(100),YIR{100),ZIR(100)NX(50)4NY (50}
54NZ(50)

COMMON A

EQUIVALENCE (A,IA),{A(1001)},X0)},(A(1051),Y0),(A(1101)},20)
1,(A(1151)4NMATE), (A(1201)4NFL)y (A(1501),MDM),(A(1601},MELMA)
2:{A(1701)+MPRTI},(A(1801),MTETG)y(A{1901),MBOVR),(A{2001},ML)
3,(A(2401),IDM), (A(2601),TELMA),(A(2801),IPRTE),{A(3001),IGYGZ)
Gy {A{3201), TARMX) , {A{3401) ,IMYMZ),{A(3601),IMFROY{A(3801),IDTNR)
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FAKSUO36
FAKSUO037
FAKSUO38
FAKSUO39
FAKSU040
FAKSUO41
FAKSUD42
FAKSUD43
FALSNOOO
FALSNDOOL
FALSNOQ2
FALSNOO3

LFALSNOOS

FALSNOOS
FALSNOOG
FALSNOOT
FALSNOOS
FALSNOOY
FALSNO10
FALSNO11
FALSNO12
FALSNOL3
FALSNO14
FALSNO15
FALSNO16
FALSNOLY
FALSND18
FALSNO19
FALSNO20
FALSNO21
FALSNO22
FALSNDO23
FALSNO24
FALSNO25
FALSNO?26
FALSND27
FALSNO?8
FALSND?9
FALSNO3O
FALSNO31
FALSNO32
FALSNO33
FALSNO34
FALSNO35
FALSNO36
FALSND37
FALSNO38
FALSNO39
FALSNO4O
FALSNO4L
FALSND42
FALSNO43
FALSNO44
FALSNQ45
FALSNO46
FALSNO47
FALSNO4B
FALSNO49
FALSNOS0
FALSNOS1
FALSNO5?2
FALSNOS3
FALSNOS4
FALSNO55
FALSNOS6
FALSNOST
FALSNO58
FALSNO59
FALSNO6O
FALSNOGL
FALSNO6?2
FALKIOOO
FaLKIOO1
FALKINO2
FALKIOO3
FALKIOO4
FALKINOS
FaLxlIone
FALKIOOT
FALKINOS
FaLKIOOY
FaLklIolo
FaLkloll
FALKIN12
FALKIO13
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Sy {A{4001),TFL), (A(4601)4AN),{A({6601),]IRON),(A{6801),B0RC) FALKIN1.

6y (A(T201) 4NCL ) s (ALT201) ,XIR),{A{T7501),YIR),(A(T601),Z21IR) FAaLKIN1B
To(ATTTOL) 9 NX) 4 (ALTT51),NY)y {A(TBO1)4NZ) FALKIN1GE
EQUIVALENCE (A(1)4NE),(A(2)4NVOLY,(A(3),NSUR)(AL4),NLIN) FALKImM T
14 (A(5) 4 LNGY s (AL6)yISDEYy (A(T)4NC) s (A(B) 10} (A(9),CF),(A{10),XMI} FaLKIONLE
29 (A(11) s YMI) y (ACL12) 4ZMI) 5 (ACL3) 4 XMX)y (ALL4) ,YMX), (A{15),ZMX) EALKINLY
34(A(16)+IBOT)Iy {A(LT)SCX)9{A{18),SCY),[A(19)45CZ),(A(20)4DER} FALKIN?20
Gy {AL21)ER} 3y (A(22) s TERY 3 (A{23) 4NN) 5 (A{24) 3 XNN), (A({25),NNP) FALKIO?)
5, 14(26)4KR) FaLkIng2
DIMENSION NCN(8000)4MCM{8000),NCC{1000),MCC(1000).IBT{16) FALKIN23
EQUIVALENCE (A(7851),NCN),{A(15851)4MCM),(AN(1),NCC) FaLxkloz4
1, (AN{1001),MCC) FALKIN25
EQUIVALENCE (A(30),1V,1S},(A{31),NB},(A(32)4NS),(A(33),NCB) FALKIN26
15 (A(34)4NCS) 4 (A(35)4NTP), (A(36) IR}, (A(37),1ARR), {A{38),NXR) Fatkln27
23 (AL39) 4NYR) 3 LA(40) s NZR) 2 (AT4L) 4 NXQ) 2 (A{42)4NYQ), (A(43),NZQ) Farkings
3,(A(58),1P), (A(59),IRT){A{T5),NCT),(A(T6)4NEX)(A(7T),NEY) FALKIN29

4y {A(T8)Y4NEZ) s (A{T9)+NEZP)»{A(80),ISON)},(A(BL),NBAS)4{A(82),NSON) FaALKIN30
5¢(A(83) yNFRK) s {A(84)4NFRZ)y (A{B5) 4NRZ) 4y (A(B6),IELT ) (A(BT),IMAT) FALKIN3]
64 (A(B8) s IPRS) s (A{B9) 4 ITEM) 4y (A(90),ITGY},(A(91),ITGZ)+(A(92),1ARE} FALKIN32
To(A(93), IMMX) s [A(94) 4 IMMY ), (A(95) , IMMZ ), (A{96),IMFI),(A(9T7),JBUN) FALKION33

84 (A(98),NONX)» (A(99),NONL), (A{100)4NON2)+(A(101),NOM3) FALKIN34

9y {A{102) NON&) 4 {ALL103) 4NCDT) 4 (A{104),KPL),{A(105),NBO) FALKIO35
IS=1IS FALKIN36

D0 800 1J=1.4 FaLkIn37

DO 418 I1=1,NLIN FaLKIN38
INDMI=IDM(T) FALKIN39

IF {IDMI) 416,2000,417 FALKIN&GO

416 IDMI=-IDMI FAaLKIOGY
417 IF (IDMI-ML(IS,IJ)) 418,419,418 FALKID42
418 COMTINUE FaLKInG3
419 IL=1 FALKING4
TELT=1ELMA(IL) /100 FALKIDGS
IMAT=TELMA(IL}-200%]ELT FALKINGG
IPRS=TIPRTE{IL)/100 FaLKIN&T
ITEM=IPRTE(IL)—~100*IPRS FALKINSSB
ITGY=IGYGZ(IL)/100 FALKINGY
ITGZ=1GYGZ(IL)-100%ITGY FALKINSO
TARE=TARMX{IL)/100 FALKIOS]1
IMMX=TARMX{IL}-100%TARE FALKINS52
IMMY=IMYMZ (IL)/100 FALKING3
IMMZ=TMYMZ { IL)-100%IMMY FALKINS4
IMFI=IMFBO(IL}/100 FALKINS5
JBON=IMFBO(IL)~100%IMFI FaLkIon5é

GO TO (430,440,450,460),1J FALKINST

430 NBAS=1 FALKINSS
MSON=NEY+1 FALKINSG
NFRK=1 FaLKInGNn

GO TO 470 FALKINGY

460 NBAS=NEX®(NEY+1)+1 FALKING?2
NSON=NBAS+NEY FaLKING3
NFRK=1 FaLkInésa

60 TO 470 FALKIO6S

450 NSON=NEX#(NEY+1)+1 FALKINGE
NBAS=1 FALKINGT
NFRK=NEY+1 FALKINGS

GO TO 470 FALKINGS

460 NSON=(NEX+1)*{NEY+1) FaLkIn7o
NBAS=NEY+1 FaLxkIo7i
NFRK=NEY+1 FALKINT2

470 IF (JBON) 610,610,480 FALKIOT3
480 CALL BOUN FALKIO74
IF {ISON) 2000,2000,520 FALKINTS

520 DO 600 I=NBAS,NSON,NFRK FaLKINT6
NND=NCN{ 1) FALKIOT7
JW={6*NND=-1)/36+1 FaLkIo78
JB=6%{NND-1)-36%{JW-1) FaLKIOTY
AW=A{JW+150) FALKIn80

530 DO 550 J=1,ISON FaLkIngi
JBB=JB+IBT(2%J) FALKINB?2

IF (LEBIN{AW,JBB)) 535,535,550 FALKINB3

535 NBO=NBO+1 FALKIO84
WRITE TAPE 84NCN(I)},IBT(2%J-1)4NCN{T},IBT(2%J)+BORC(IBON,J) FALKIO8B5
CALL SEBIN (AW,JBB,1) FaLxIo8é
ALJW+150) =AW FaLkI087

550 CONTINUE FaLKINBS
600 CONTINUE FALKIN8Y
610 NSON=NSON-1 FALKIO%90
IF (IELT) 800,800,620 FaLkIon9:

620 DO 700 TEL=NBAS,NSON,NFRK FALKIN92
KPL=5 FALKING3

DO 650 I=1,16 FALKIO94

650 IBT{I}=0 FALKIN9S
NCT=NCT+1 FALKIN96
NCDI=6 FALKIN97
IBT(1)==(NCT~(NCT/1000)%1000) FaLKINS8
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675

680

685
690

695

697
699
700
800

820

821
822

823

825
826

827
829

830

850
900
2000

CFASC

IBT(2)=TELMA(IL)

IBT(3)=100%IARE+ITEM

IBT(4)=100*1TGZ+IPRS

IF (IELT-2) 675,680,685

IBT{5)=NCN(IEL)

NONX=TEL+NFRK

IBT{6)=NCN(NONX)

GO TO 699

IBT(5)=100%IMMZ+ITGY

NONX=TEL+NFRK

IBT{6)=NCN(IEL)

IBT(7)=NCN{NONX)

NCDI=7

GO TGO 699

IF {IELT-4) 690,695,697

IBT(4)=100%IMMX+IMMY

G0 TO 675

IBT(4)=100%TMMX+IMMY

IBT(5)=100%IMMZ+ITGY

IBT(6)=100*ISDZ+IMFI

IBT(7)=1PRS
NONX=TEL+NFRK

IBT(8)=NCN{IEL)

IBT{9}=NCN{NONX)

NCDI=9

IBT(3)=100*1ITIC
GO TO 675
WRITE TAPE 9,NCDI,KPL
WRITE TAPE 9,(IBT(I),I=1,NCDI}

CONTINUE

TELMA({IL)=0
CONTINUE

IF (MELMA{IS)) 2000,2000,820

IPRS=MPRTI(IS)/100

ITIC=MPRTI(IS)-100%IPRS

ITEM=MTETG{15)/100

ITGY=MTETG{IS)~100*ITEM
DO 900 I=1,NEX
DO 850 J=1,NEY

IF (1-1) 825,821,825

IF (4-1) 823,822,823

KPL=1
GO TO 829

KPL=2

GO TO 829

IF (J-1} 827,826,827

KPL=3
GN TO 829

KPL=4

CONTINUE
NCT=NCT+1
DO 830 K=1,16

IBT{K}=0

IBT(1)=-{(NCT-(NCT/1000}*1000)

IBT(2)=MELMA(IS)

IBT(3)=100*ITIC+ITEM

IBT(4)=100*%1TGY+IPRS
NONX={I-1)%*(NEY+1)+J

IBT(5)=NCN{NONX)

NONX=NONX+1

IBT(8)=NCN(NONX)

NONX=T*(NEY+1)+J

IBT(6)=NCN(NONX)

NONX=NONX+1

IBT{7)=NCN(NONX)

NCPI=8

WRITE TAPE 9,NCDI.KPL

WRITE TAPE 94 (IBT(L)sL=1,NCDI}

CONTINUE

CONTINUE

RETURN

END
E

SUBROUTINE SECE (II,NZD,NBD,NSD,NDD,NDMsNMC,L)

DIMENSION A{23850),1A(23850),X0(50),Y0(50),20(50),NMATE(50}
1,NFL(50,6),MDM{100}4MELMA{100},MPRTI(100),MTETG(100),MBOVR(100)
24ML(10044),IDM{200), IELMA(200), IPRTE(200)+,IGYGZ(200),IARMX(200)
3, IMYMZ{(200),IMFBO(200),IDTNRI200)},1FL{200,3),AN{2000),1BON(50,4)
44BORC(5048)¢NCL{200)XIR(100}4YIR(100),ZIR(100)4NX(50),NY(50)
54NZ(50}

COMMON A

EQUIVALENCE (A,IA),(A{1001)+X0},(A(1051),Y0),(A{(1101},20)
14({A(1151)4NMATE) » {A{1201) NFL), (A(1501),MDM),(A(1601),MELMA)
29 {A(1701) +MPRTI},{A(1801}4MTETG),(A(1901)4MBOVR)+(A(2001) ML)
3,(A(2401),IDM) s (A(2601),1ELMA), {A(2801),IPRTE),(A(3001),IGYGZ)
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FALKI099
FALKI100
FaLKI1O01
FALKI102
FALKI103
FALKI104
FALKI105
FALKI106
FaLkIio7
FALKI108
FAaLKI109
FaLkI110
FALKIT11
FaLkIli2
FALKI113
FAaLKI114
FaLklIils
FALKIT16
FAatKI117
FALKI118
FaLK1119
FaLkI120
FaLKIl21
FAaLkI122
FALKTI123
FALKI124
FALKI125
FaLkI126
FaLkI127
FaLKI128
FALKI129
FALKI130
FaLkI13)
FaLkI132
Fatk1133
FALKI]34
FALKI135
FALKI136
FALKI137
FALKI138
FALKI139
FALKI140
FALKI141
FaLkIl42
FALKI143
FALKI144
FALKI145
FALXI146
FALKE14T
FaLKI148
FaLKI149
FALKI150
FaLkI151
FALKITS?
FALKI153
FALKI154
FatklIi155
FALKI156
FatkIls7
FALKI158
FALKI159
FALKI160
FaLkI161
FaLkIle?
FALKI163
FALKI164
FALKI165
FaLkI166
FALKI167
FALKI168
FALKI169
FALKI170
FASCEODO
FASCEQOL
FASCE002
FASCE003
FASCEQO4
FASCEOOS
FASCEOO6
FASCEQOT
FASCEOO8
FASCEQO9
FASCED1O
FASCEO11
FASCEO12
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74

110

200

210

300

CFASV

110
120
200
205

4y (A(3201),TARMX) » [A(3401),IMYMZ},(A(3601),IMFBO),(A(3801},IDTNR) FASCEO13

Sy(A(4001)yIFL)+(A(4601),AN),(A(6601)+IBON),{A{6801),BORC)
69 {A(T201)sNCL) s {ALT401) s XIR) »{A{T501),YIR) 4 {A(T7601),Z1IR)

T CALTTOL) W NXY 2 (ACTTS5L),NY )5 (A(T80L),NZ)

EQUIVALENCE (A{1)yNE),(A{2)4yNVOL)y{A{3)4NSUR){A(4)NLIN)

FASCED14
FASCEO15
FASCEOLI6
FASCEO17

Ly (A(D)4LNG) y (AL6) s ISDE) y (A(T)4NC) s (A(8B)+10),(A(9)4CF),(A(10)+XMI) FASCEOQ18

29 {ALL11) o YMI} o (ACL2)4ZML) 5 (ALL3),XMX) o LALL4) s YMX)}, (A(15),ZMX)
39(A(16)+IBOT) 4 (AILT)+sSCX)y(A(18),SCY)»{A(19)4SCZ),(A{20)4DER)
4y (A{21)4ER) 9 (A(22)4TER) » (A(23) 4yNN) ¢y (A(24) sXNN) 4 (A(25),NNP)

59 (A(26),KR)

EQUIVALENCE (A(30),IV,1S)+(A(31),NB),(A{32),NS),(A{33),NCB)
19 (AU34)4NCS), (A(35),NTP),{A136),IR),{A(37),IARR},{A(38),4NXR)}
29 (A(39)4NYR) » (A{40)4NZRY » (A{41)4NXQ) 4y (A(42) 4NYQ) 4 ({A(43),NZQ)

39(A(44),IBT),(A(58),1P)
DIMENSION NDM(8000),NMC{1000)
NBD=NBD

NSD=NSD

NDD=NDD

L=0

DO 300 I=NBD,NSD,NDD

IF ((I1-3)%(1I-4)) 210,110,210
NSI=T1+NZD-1

DO 200 J=I,NSI

L=L+1

NMC{L)}=NDM({J)

CONTINUE

GO 70 300

L=L+1

NMC{L)=NDM(TI}

CONTINUE

RETURN

END
E

SUBROUTINE SEVE

DIMENSION A(23850),1A(23850),X0(50).Y0{50),Z0(50),NMATE(50)
14yNFL{504+6) 4MDM{100)4MELMA(100) MPRTI(100)MTETG(100)MBOVR{100)
24ML(100,4),IDM(200), IELMA{200}.IPRTE(200),IGYGZ(200),IARMX(200)

FASCEO19
FASCE020
FASCED21
FASCED22
FASCEQ23
FASCE024
FASCEO25
FASCEQ26
FASCE027
FASCEQ28
FASCE029
FASCEO30
FASCEO031
FASCE032
FASCEO033
FASCE034
FASCE035
FASCEQ36
FASCEO37
FASCEQ38
FASCE039
FASCE0Q40
FASCEO41
FASCEQ42
FASCEQ43
FASCEN44
FASVEONOD
FASVENO1
FASVEDOD2
FASVEQD3
FASVEONG

3, IMYMZ(200) , IMFRO(200),IDTNR{200),IFL{200,3),AN(2000),IBON{50,4) FASVEONS

49BORC(50,8)4yNCL(200)sXIR{100)sYIR(100)},ZIR(100),NX(50)4NY(50)

S54NZ{50)
COMMON A

EQUIVALENCE {A,IA),(A(1001),X0),(A{1051)},Y0),(A{1101),20)

1o (A(1151)NMATE ), (A(1201),NFL)y(A(1501),MDM), (A(1601),MELMA)
2+ (A(1T701)4MPRTI),(A{1801),MTETG),(A(1901},MBUVR),{A(2001),ML}
35{A(2401),IDM), (A(2601),IELMA), (A(2801),IPRTE),(A{3001),IGYGZ)

FASVEOOG
FASVEQOT
FASVEONS
FASVENOY
FASVEO10
FASVEN11
FASVEOQ1 2

4y (A(3201), TARMX) , (A(3401),IMYMZ),(A(3601),IMFRD),(A(3801)},IDTNR) FASVEN13

S59(A(4001),IFL), (A(4601)4AN),{A{6601),IBON),{A(6801)BORC)
6y {A(T201) 4NCL) y (A(T40L),XIR) 4 {ALTS01) 4 YIR)»(A({T7601)+ZIR)

T (ALTTOL) G NX) o (A{T7751)4NY), {A(7801},NZ)

EQUIVALENCE (A(1)+NE) 4+ (A{2)yNVOL)» (A(3),NSUR)+{A(4)NLIN)

FASVEOL4
FASVEQ1IS
FASVEN16
FASVENTT

Ly (A(S5)4LNG)y (A(6),ISDE} (ALT)SNC)4{A(8),10)4(A(9),CF),(A(10)},XM]) FASVED1E

29 (ACLL) 9 YMI) o (ACL2) 9ZMI) 4 EACL3) 9 XMX) 5 (A{L14) ,YMX) 4 (A{15)4ZIMX)
3,(A(16)4IBOT), (A(L1T),SCX) 4 {A{18)+SCY)},(A(19),5CZ),(A(20),DER}
Gy (A{21)4ER) 4 (A(22) 4 TER) 4 {A{23) 4NN) 4 {A{24)4XNN),{A(25),NNP)

5,(A{26)4KR)

DIMENSION NCN{8000),MCM(8000),NCC(1000),MCC(1000),IBT(16)

EQUIVALENCE (A{7851),NCN),(A(15851}.MCM},4{AN(1),NCC)
1, (AN{1001),MCC)

EQUIVALENCE (A(30)+IV4IS)s(A(31).NB),(A(32),NMS),(A(33),NCR)
1,18134),NCS), (AEBD),NTP),(A{36),IR), {A(37),1ARR),{A{38),NXR)
25 1A{39)4NYR) 3 {A{40) 4 NZR) 3 (A{41)} NXQ)2 (A(42)4NYD), (A(43),NZQ)
3y (A(58)3IP) o (A(BO),IBTY4 (A(T5),NCT), (A(T6),NEX), (A(TT),NEY)

FASVEN19
FASVEN20
FASVEN?]
FASVEN??2
FASYEN?3
FASVEN?4
FASVEQND?S
FASVEQ?26
FASVEDDT
FASVEQ?8
FASVEN?29

49 (ACTB) o NEZ) 9 (A(T9)4NEZP) 4 (A{8B0),ISON)» (A({B1) NBAS), (A(82),NSON) FASVEQ30
Sy{A(83),NFRK),{A{B4),NFRZ),(A(85]),NBZ},(A(8B6),JELT),(A(87),IMAT) FASVEQ31
69 (A{88)4yIPRS),y(A(BY),ITEM), (A(90) 4 ITGY) s (A(91),ITGZ),(A{92),1ARE) FASVEDN3?2
Te(A(93) 3 IMMX) o (A(94) s IMMY) s (A(G5]), IMMZ),(B(96) IMFI)} (A(97),JBUN) FASVEN33

By (A(98),NONX),y (AL99),NON1), (A(100),NON2)4(A{101),NON3)
9y {AL102)4NON&) , (A{103)+NCDI),{A{104),KPL),({A{105),NBD}

Iv=1V

NEZP=NEZ+1

DO 600 1J=1,6

DO 200 I=1,NSUR

I1=1I

MOMM=MDM{ 1)

IF (MDMM) 110,110.120
MDMM=—MDMM

IF (MDMM-NFL(IV,1J))} 200,205,200
CONTINUE

Ivs=11
IELT=MELMA{IVS)/100
IMAT=MELMA(IVS)-100%IELT
IPRS=MPRTI(IVS)/100
ITIC=MPRTI{IVS)-100*IPRS
ITEM=MTETG(IVS)/100
ITGY=MTETG(IVS)~100*ITEM

FASVEN34
FASVEN35
FASVEN36
FASVEN3T
FASVEN38
FASVEN39
FASVED4O
FASVEQ4Y
FASVEN4?
FASVEN43
FASVEN44
FASVED4S
FASVED46
FASVENGT
FASVEN4S
FASVEN4S
FASVENS50
FASVEODS]
FASVENS?2
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210

220

230

240

250

260

270
280

320

321

335

350
390
400
410

420

430

435

436

440

441

JBON=MBOVR({IVS)/100
KK=0

GO TO (21042204+42304240,250,260),14
NBAS=1

NSON=NEY+1

NFRK=1

NFRZ=1

NBZ=1

NEA=NY(IV)

NEB=NZ{IV)

GO TO 270
NBAS=(NEY+1)*NX({IV)+]
NSON=(NEY+1)®{NEX+1)
GO TO 270

NB8AS=1
NSON=(NEY+1)%NX(IV)+1
NFRK=NEY+1

NEA=NX{IV)

NER=NZ {1V}

GO 710 270

NBAS=NEY+1
NSON=(NEY+1)* (NEX+1)
GO TO 270

NBAS=1

NFRK=1

NFRZ=NEZ+1

NEA=NX(1V)

NEB=NY{IV)

GO TD 270
NSON={NEY+1 )% (NEX+1}
NBZ=NEZP

IF (JBON) 320,320,280
CALL BOUN

IF {ISON) 410,410,320
DO 400 I=NBAS;NSON,NFRK
II={1-1)*NEZP

DO 390 K=NRZ,NEZP,NFRZ
IK=11+K

KK=KK+1

NND=NCN(IK)

1F (NND) 390,390,321
NCC (KK )} =NND
JW=(6%NND-1)/36+1
JB=6%{NND-1)~36%{ JW~1)
AW=A{JW+150)

IF (JBON) 390,390,325
DO 350 J=1,1S0N
JBB=UB+IBT(2%J)

IF (LEBIN(AW,JBB}) 335,335,350
NBO=NBO+1

WRITE TAPE 8 NCN{IK),IRT(2%J~1}4NCN{IK},IBT(2%J) BORC(IBRON,J)
CALL SEBIN {AW,JBB,1)
A(JW+150) =AW

CONTINUE

CONTINUE

CONTINUE

CONTINUE

IFf (MELMA{IVS)) 600,600,420
DO 500 I=1,NEA

DO 450 J=1,NEB
NCT=NCT+1

DO 430 K=1,16

IBT{K}=0
IBT(1}==(NCT—(NCT/1000})*1000)
IBT(2)=MELMA(IVS)
IBT(3)=100%ITIC+ITEM
IBT(4)=100%ITGY+1PRS
GO TO (435+4364+440+441,435,436),14
NON1=(1~1)*(NEB+1)+J
NON2=T%(NEB+1)+J
NON3=NON2+1
NON4=NON1+1

GO TO 445
NONI={I-1)1%(NES+L1])+J
NONZ=NON1+1
NON4=T#*(NEB+11}+J
NON3=NON4&4+1

GO TO 445
NON1=(1-1)%{NEB+1)+J
NON2=NON1+1

NON4=T% (NEB+1)+J
NON3=NON4+1

GO TO 445
NON1={I-1)*(NEB+1)+J
NON2=1%(NEB+1}+J
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FASVEDS3
FASVENS4
FASVENSS
FASVENSG
FASVENST
FASVENSS
FASVEQSY
FASVENG6D
FASVENG1
FasSvVENnG?
FASVENG3
FASVENG4
FASVENGS
FASVENG6
FASVENGT
FASVENGS
FASVENGY
FASVENTO
FASVEOTY
FASVENT?
FASVEOT3
FASVEONT4
EASVEDTS
FASVEN76
FASVEQOTY
FASVEOTS8
FASVEQTY
FASVEQ8O
FASVENS)
FASVENS8?
FASVEONS3
FASVEN84
FASVENBS
FASVEQ86
FASVENBT
FASVEDSS
FASVENBO
FASVENSO
FASVED91
FASVEN9?
FASVEN93
FASVENS4
FASVEN95
FASVEN96
FASVEN9T
FASVENSS
FASVEN99
FASVE1NO
FASVE1O01
FASVE102
FASVEL1O03
FASVE104
FASVE105
FASVEL06
FASVEL107
FASVE1NS8
FASVE109
FASVE110
FASVEL1L
FASVE1I12
FASVE113
FASVEL14
FASVEYLLS
FASVE116
FASVEL17
FASVE118
FASVE119
FASVE120
FASVEL21
FASVE122
FASVE123
FASVE124
FASVE125
FASVEL26
FASVE127
FASVE128
FASVE129
FASVE130
FASVE131
FASVE132
FASVE133
FASVE134
FASVE135
FASVE136
FASVEL37
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445

450
500

600

CFATY

100

200
250
300

NON3=NON2 +1

FASVE138

NON4=NON1+1 FASVE139
IBT(5)=NCC(NONL) FASVE140
IBT(6)Y=NCC(NON2) FASVE141
IBT(7)=NCC{NON3) FASVE142
IBT(8)=NCC(NON4&) FASVE143
NCDI=8 FASVE144
WRITE TAPE 9,NCDI.KPL FASVE145
WRITE TAPE 9, (IRT(K),K=1,NCDI) FASVE146
CONTINUE FASVE147
CONTINUE FASVE148
MELMA(IVS)=0 FASVE149
CONTINUE FASVE150
RETURN FASVEL5]
END FASVE152
E FATVEQODO
SUBROUTINE TEVE FATVEOD]
DIMENSION A{23850),1A(23850),X0{50),Y0(50),20(50)NMATE(50) FATVEOOZ

L+NFL(50+6)4MDM(100),MELMA(100),MPRTI{100),MTETG{100),MBOVR(100) FATVEQOD3
2yML(100,4),IDM(200),IELMA({200),IPRTE(200),IGYGZ(200)+IARMX {200} FATVEOO4
34IMYMZ(200),IMFBO{200),IDTNR{200},IFL(200,3)+AN(2000),IBON(50,4) FATVEQOS

4yBORC(5048) 4NCL{200)3XIR{100),YIR(100)4ZIR(100)NX{50),NY(50) FATVEDO6
54NZ(50) FATVEOQO7
COMMON A FATVEQOS

EQUIVALENCE (A,IA),{(A(1001)4+X0)+{A(1051},Y0),(A(1101)},Z0) FATVE0O0Y
1,(A{1151) 4yNMATE) 4 (A(1201)4NFL)4(A(1501),MDM},{A(1601),MELMA)} FATVEQ10
2y(A(2701) yMPRTI )}, (A{1801),MTETG),(A(1901),MBOVR}, (A{2001}),ML) FATVEO11
34 (A(2401) 4 1DM) 5 (A{2601)+TELMA),(A(2801),IPRTE),(A(3001),IGYGZ) FATVEO12
49 (A(3201) 5 IARMX )y (A(3401)},IMYMZ),(A(3601),IMFBO),(A(3801),IDTNR) FATVEO13
Sy (A{4001)»IFL) y{A(4601)+AN),(A{6601),IBON),(A(6801),BORC) FATVEQ14
69 (ACT201)sNCL) 5 (A(T7401),XIR)» (A(T7501),YIR)»(A(T601)421IR) FATVEO15
To(ALTTOL) 9NX) » (ATTTS1) yNY) 4 (A{TBOL) yNZ) FATVEQ16

EQUIVALENCE (A({1)4NE),(A(2),NVOL) s {A(3)4NSUR)»{A{&4)4NLIN} FATVEQ1LT
19 (A(5)4LNG) s (A(6} 2 ISDE) 9 (A(T)4NC) o (A(8),1I0)4{A({9)+CF),(A(10)4sXMI) FATVEQ18
29 (AC11) s YMI) , (A{12)+ZMI) 5 (A(13) 5 XMX ), (A(14) 4 YMX )y (A(L5),ZMX) FATVEOL9
3,{A{16),IBOT)Y,(A{17),SCX),(A(18),SCY),(A{19)},SCZ)},(A(20),DER) FATVED20
49 (A(21)9ER} 5 (A{22)9TER) s {A(23)4NN),» (A(24) 4XNN) 4 (A({25),NNP) FATVEO21
5,(A(26),KR) FATVEQ22
DIMENSION NCN(8000),MCM(8000),NCC{1000},MCC{1000),1IBT(16) FATVEO23
EQUIVALENCE (A(7851),NCN),(A(I5851)+MCM),(AN{1),NCC) FATVED24
1, (AN(1001},MCC) FATVEO25
EQUIVALENCE {A(30)+IV,IS),(A{31)4NB)y(A[32)NS),(A(33),NCB) FATVED26
19 (A(34) 4NCS)y» (A(35)4NTP), (A(36)5 IR} (A(37),1ARR) 4 (A(38),NXR) FATVEQ27
25 (A{39)4NYR) s (A(40) 4NZR) 5 {A{41),NXQ) s (A{42) 4NYQ),»(A(43),NZQ) FATVEOQ28
3y(A(58)4IP)y (A(59),IBT) s (AIT5)4NCT) s (A(TO)9NEX)y {A(TT)4NEY) FATVE029

4y (ALT8)sNEZ) 4y (A{TI)4NEZP) 4 (A{BO),ISON),(A{81),NBAS),(A(8B2),NSON) FATVEOD30
Se{A(83)yNFRK) s (A{8B4)yNFRZ) s (A{85),NBZ)y(A(B6)4IELT)s(A(87),IMAT) FATVEO31
69 (ALB8),IPRS),(A(BI)yITEM) 4 (A(90),1TGY},(A(91),ITGZ),(A({92),1ARE) FATVEQ32
Te(AL93) s IMMX) , (A(94) 2 IMMY ), (A(95),IMMZ), (A(96)+IMFI), (A(9T),JBON) FATVEQ33

8y (A(98),NONX)y (A(99),NON1) 4 {A(100),NON2),(A{101),NON3)
9y {A{102)yNON4), (A(103},NCDI),{A(104),KPL)}

Iv=1V

DO 300 I=1,NEX

DO 250 J=1,NEY

DO 200 K=1,NEZ

NCT=NCT+1

DO 100 L=1,16

IBT(L)=0
IBT(1)=~(NCT~(NCT/1000)%1000)
IBT(2)=NMATE(IV)/100+1000
IBT(3)=NMATE(IV)-100%(NMATE(IV)/100)
NON1=(I-1)*(NEY+1)*NEZP+(J~-1)*NEZP+K
IBT(4)=NCN(NON1)
NON2=T*(NEY+1)*NEZP+(J=1)*NEZP+K
IBT(5)=NCN(NON2}
NON3=NDON2+NEZP
IBT(6)=NCN(NON3)
NON4=NONL1+NEZP
IBT(7)=NCN(NON4)

NONX=NON3+1

IBT{8)=NCN(NONX)

NONX=NON2+1

IBT{9)=NCN(NONX)

NONX=NON1+1

IBT(10)=NCN(NONX)

NONX=NON4+1

IBT(11)=NCN({NONX}

NCDI=11

WRITE TAPE 9,NCDI,KPL

WRITE TAPE 9,(IBT(L).L=1,NCDI)
CONTINUE

CONTINUE

CONTINUE

RETURN

END

FATVED34
FATVEOQ35
FATVED36
FATVEOQ37
FATVEQ38
FATVED39
FATVED40
FATVEO41
FATVEQ42
FATVEQ43
FATVEOQ44
FATVE0D45
FATVEQ46
FATVEOD47
FATVEQ48
FATVEO049
FATVEO50
FATVEOS51
FATVEOD52
FATVEO053
FATVEOS54
FATVEOS5
FATVEQS6
FATVEQS7
FATVEDSS®
FATVEDSS
FATVEQ60
FATVEO61
FATVEQ62
FATVEQ63
FATVEO64
FATVEQ6S
FATVEDb66
FATVEO6G7
FATVEQ68
FATVEOQ6S

JPL TECHNICAL MEMORANDUM 33-431



* FAP
COUNT
LBL
ENTRY
TICK NZT
TRA
CAL
sue
ALS
SLWx*
TRA
FIRST STL
CAL
SLW
STZ*
TRA
ONCE PZE —
INITL PZE
END
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25
TICK
TICK
ONCE
FIRST

INITL

1,4
2¢4
ONCE

INITL
144
2¢4

FATCKO00O
FATCKOO1
FATCK002
FATCK003
FATCKOO4
FATCKOO05
FATCKO006
FATCKOOT7
FATCK0O08
FATCKOO09
FATCKO10
FATCKO11
FATCKO12
FATCKO13
FATCKO14
FATCKO15
FATCKO16
FATCKO17
FATCKO18
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